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The airplane shown on the cover 
the Canadair Forty-Four;  all-carg 
turboprop now in production. Canadai 
Canadian subsidiary of General D 
namics Corp., produced the plane as a 
answer to the need for an economic 
“workhorse” cargo aircraft. Design fe 
tures include swing tail, integral carg 
handling equipment and a_ payloa 
capacity of 65,000 lbs. Operating cost 
estimated at $1.30 per aircraft mile an 
less than 4c per ton mile. The turbe 
prop ts designed to operate from ever 
major airport now in operation. Can 
adair plans to have the CL-44 availabi 


for delivery sometime in early 1961. 
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ge ; Reprinted from the Journal of Air Law and Commerce 
Copyright 1957, By Journal of Air Law and Commerce 
he Air 
ALPA 
refore 
(Eprror’s Note: This paper was written in 1957 prior 
1 to changes in the federal administration of air commerce 
made by the Federal Aviation Act of 1958. However, the 
specific structural changes made by the Federal Act are not 
’ significant to the theme of this study which is not concerned 


go. | with the loci of these controls within the federal structure. 
| This is the first part of a two-part article.) 


” t In the beginning of the age of world commerce, cities age was likened to Chalcedon, the city of the blind.* 
ont uuld only be great if they were port cities, for the vast In aviation’s earlier years when aircraft were smaller in 
inde eans of water which enfold our earth provided the early size and fewer in number than today, airport sites were 
D enues of commerce—level highways where vagrant winds ' For I dipt into the future, far as human eye could see, 
ope lled ships of seni to distant por ts in an ancient world. Saw the Vision of the world, and all the wonder that would be; 
as ¢ lccasionally a few landlocked cities at the crossroads of Fes ok ee dee Cae en es ae cade es 
_ erland trade routes also thrived. When the airplane came Alfred Lord Tennyson, Locksley Hall (1842). 
1 f a ° ? The acquisition | and development of an airport is generally held to * a 
: \ ese landlocked cities suddenly found themselves, without ‘public purpose”’ or “municipal purpose’’ within the purview of a state constitu- 
care lan, at the floor of a new ocean—without Tennyson’s vision — oe rane Rate og gl sy Go peer 2 _— - 
yloa 1ey bec ame the beneficiaries of his dream: each could be S.W. 2d 1045 (1928). It is not a necessary expense, and the state constitution 
. aoa? — a> ae : 5 coli 1: ° may require a vote of the people before a debt may be incurred or taxes levied 
ost port ol call for the pilots of the purple twilight, dropping for the purpose; but the municipal authority, once obtained, to maintain and 
an wn with costly bales.”? The ocean of air had always been = Ry ag may be age - a munic ag ge me ame Ag ey 
. i. ‘ . . “ . or that purpose by appropriate egislative action ee reensboro-Hig oint 
urbi .ere but it was of little use; now chat it provided new high- \irport Authority v. Johnson, 226 N.C. 1, 36 S.E. 2d 803 (1946). " 
= SP : 3 . vinep > rare For a general summary of early decisions in this field, see Rhyne, Airports 
wes ays where giant ships would ply their way, the race ol and the Courts (Washington 1944) ‘pp. 20-48. 
fa : ympetition compelled the city to prepare a port to bring “The city that is without the foresight to build. the ports for the new 
4 el BENE ry SEES re a ‘ : traffic may soon be left behind in the race of competition. Chalcedon was called 
‘labi lese_ vessels to doc k. As early as 1928 bond ISSUES for the the city of the blind because its founders rejected the nobler site of Bysantium 
: evelopment of an airport were held to be a valid municipal lying at their feet . . . The dweller within the gates even more than the strang- 
+a - ; ° . : er from afar, will pay the price of blindness.”’ Hess v. Rath, 249 N.Y. 436, 
urpose* and the city that did not prepare itself for the an 438, 164 N.E. 342 (1928). 
> 
ILO " 
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selected beyond the city limits where land was cheap and 
man-made obstructions were few. But with normal growth, 


augmented by wartime’s stimulus and the movement of 
people to the cities, urban areas reached out to surround 
the airport. Similarly the burgeoning airport community 
merged with the city’s urban periphery. 

Progress in the art of aviation has made possible larger 
and faster airplanes of greater efficiency and economy. But 
since the basic design of currently operating and near-future 
air transports has not changed since the first powered flight 
at Kitty Hawk, the take-off and landing speeds of the mod- 
ern aircraft still are functions of its in-flight operational 
speeds. However with improvement of the aerodynamic 
qualities of wings, of wing flaps and generally in the low- 
speed flying qualities of aircraft, the rate of increase of 
airport operational speeds has been held down. Thus, as the 
cruising speed of the aircraft increases, so too at a diminish- 
ing rate do the take-off and landing speeds and the distance 
necessary to accommodate these maneuvers. Meanwhile air- 
craft gross weights are steadily increasing. 

Commercial application of aviation follows a 
certain process: research development, military application 
and finally commercial use. With aircraft and component 
aviation devices increasing in complexity this process re- 
quires an ever increasing time lag; the maturing process has 
ranged from approximately thirteen years in the past to 
twenty years today. Charting scientific progress therefore. 
with the lag in commercial application should afford us 
some idea of what to expect in the future for the commer- 
cial air transport. Figures I and II demonstrate this trend 
both gross weights and airport operational speeds will con- 
tinue to rise and will determine the paths the air transport 
will follow in approaching and leaving an airport. As the 
aircraft attains higher speed and greater weight its paths 
become shallower and of greater radius; moreover the future 
trend i be the same and as landing speeds increase to 
120 to 130 miles per hour the flight paths may be twenty 
to thirty per cent flatter than those in the 100 mile per hour 
range—still approximately the landing speed of today’s com- 
mercial transports. 

Thus the airport and its neighbors have been drawn 
closer together and through such proximity have found 
themselves impinging upon each other from the effect of 
three circumstances: (1) 


progress 


The urbanization of areas imme- 





diately surrounding the airport boundary, (2) The increas» 
in frequency of air traffic and general intensification of a 
flight operations, (3) The alteration of approach flight patl s 
to a more shallow configuration as aircraft weights an | 
speeds increase. Hence scientific progress, population ir - 
crease and economic growth have caused a clash of interes ; 
between the landowner, either as an individual or as a men - 
ber of a community, and the airman, as he approaches an | 
leaves the airport serving that community. Through th: 
creation of noise, the blowing of dust, noxious gasses an | 
fumes, the glare of lights and the fear of an actual physic: | 
intrusion through the violence of a plane falling out of cor - 
trol, he may invade the home owner’s privacy, disturb hs 
peace and actually diminish the value of his property.* An | 
although the problem stems from the basic controversy be- 
tween the sky-farer and the surface dweller, its branches 
reach out to the field of intricate conflict between local an: 
federal government and indeed beyond, to the field of in- 
ternational relationships. Furthermore our military air power 
could not exist without a smooth functioning civil air arm 
since a nation’s air power is not dichotomous; its strengt): 
lies in its unity. 

Recent air tragedies demonstrate the coextension of fed- 
eral and local problems in the control of this new activity 
utilizing an area hitherto unattainable, hence unregulated. 
In Figure III the rubble of a fallen airliner strewn on the 
lawn of a demolished home, highlights the pith of our 
problem. 


Law oF LANDOWNER-AIRMAN RIGHTS 
Airspace Ownership and Use 

There existed in the ancient common law a maxim con- 
cerning the rights of landowners—Cujus est solum ejus est 
usque ad coelum et ad inferos: “Whosoever has the soil, also 
owns to the heavens above and to the centre beneath.” With 
the advent of the aircraft, however, it soon became appar- 
ent that this maxim was propounded as law only when it 
could not be effectively breached. Farsighted jurists, upon 
first consideration realized its sterility; there exists a case in 
the English reports where, through fear of subjecting early 
aeronauts to limitless trespass suits, a noted jurist refused 
to regard an overhanging board as a breaking of the close.’ 
Literal application of the maxim can be found only in non- 
aviation cases providing small background for the greate1 
interplay of social and economic forces later to resolve the 
differences. Thus encroaching telephone wires, angrily pro- 
jecting one’s arm, an overhanging flashboard, or tree, lean- 
ing walls, an overhanging roof, projecting eaves and the 
shooting of guns® have all been regarded as invasions of the 
superincumbent airspace—the exclusive realm of the land- 
owner. 

Jurists, generally, sensing the magnitude and divergenc: 
which the forces exerted by the landowner and airman 
would assume have tried to balance them in the public in- 


* The Report of the President’s Airport Commission, J. 
man, The Airport and Its Neighbors (Wash.: G.P.O., 
analysis of this problem. 

This report and a Law Note, op. cit. infra n. 39; Pogue and Bell, op. c 
infra n. 17; Hunter, The Conflicting Interests of Aircraft Owner and Near 
Property Owner, 11 Law & Contemp. Prob. 539 (1945-1946), and Rhyn 
Federal, State and Local Jurisdiction over Civil Aviation, ibid., p. 459, pr - 
sented a thorough background for the preparation of this work. For a stron , 
early advocation of the federal viewpoint see McDonald and Kuhn, The Ocecn 
Air—State and Federal Regulation, 31 Va. L. Rev. 363 (1945). 

5““Nay, if this board overhanging the plaintiff’s garden be a trespass, ¢ 
would follow that an aeronaut is liable in an action to trespass quare clausu 1 
fregit at the suit of the occupier of every field over which his balloon passes ¢ 1 
the course of his voyage.’’ Lord Ellenborough in Pickering v. Rudd. 4 Cam) 
219 220-221, 171 Eng. Rep. 70, 71 (1815). 

® Butler v. Frontier Telephone Co., 186 N.Y. 486, 79 N.E. 716 (1906) (tel - 
phone wires); Hannabalson v. Sessions, 116 Iowa 457, 90 N.W. 93 (1902) (pri - 
jecting arm); Puorto v. Chieppa, 78 Conn. 401, 62 Atl. 664 (1905) eee! re 
flashboard); Ackerman v. Ellis, 81 N.J.L. 1, 79 Atl. 883 (1911) (overhangir : 
trees) ; Barnes v. Berendes, . 32, 69 Pac. 491 (1902) (leaning Walls 
- Bolger, 60 Vt. 723, 15 Atl. 365 (1888) (overhanging roof); Wilmart: 

25 N.W. 475 (1885) (projecting eaves); Herrin 
74 Mont. 587, 241 Pac. 328 (1925) (shooting guns). 


H. Doolittle, Chai: - 
1952) presents a thoroug » 
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sst. They have pursued several avenues of approach, re- 
ting in different theories but arriving, usually, at a com- 
m goal. Moreover, the legal basis on which the aggrieved 
idowner has sought relief has sometimes been a factor in 
hioning the law. At times the remedy chosen was an 
ion in trespass into the airspace above the property own- 
s land by aircraft, usually from an adjacent airport: 
we frequently an action alleging a nuisance,* when the 
port’s operation disquieted the landowner, was enter- 
ned. 
How were these discords resolved and upon their settle- 
nt, what theories of airspace ownership were built? The 
most conservative theory, the beginning of which may very 
ll have been based upon the ad coelum maxim holds that 
e landowner’s title to airspace above his land extends up- 
ird without limit, subject only to an easement or privilege 
of flight in the public. This concept is contained in the Uni- 
form Aeronautics Act, which was in effect in twenty-two 
states in 1943 when the Commissioners on Uniform State 
ws ceased advocating its adoption,® and in the Restate- 
nt of Torts.*° 
The most general theory is based upon the premise that 
- landowner owns that airspace above his property which 
he is able to occupy or use in the enjoyment of his land."' 
(his is known as the possible effective possession theory. 
ere appears to be some confusion here as to the import 
of this concept which may stem from the word “possible” 
~wed in connection with time: some believing that present 
le would vest in the landowner all that space which he 
could possibly use for all time in the future but this would 
not be reasonable yet when we combine reasonableness with 
future possibility we move into the area of likelihood or prob- 
ability making the distinction meaningless. A holding that 
the landowner does own some airspace would cause the 
nature of his action against the encroaching airman to very 
with the circumstance of the injury: trespass for an obtru- 
sion into airspace which is owned; nuisance for injury from 
ts done outside the envelope of ownership. 
The view expressed by the Supreme Court in United 
ites v. Causby’?—-similar to state court holdings mentioned 
ove—is that the landowner owns at least as much of the 
space above his land as he can occupy and use in connec- 
n therewith. Here the court held that continued flights. 
glare of lights and the deafening roar of heavy army 
craft while passing but a few feet over the plaintiff's dwell- 
on final approach to the field, caused fright to those 
ng therein, virtually destroyed the productive use of the 
d as a chicken farm and thus constituted a taking of 
yperty. The court found reason for its decision in an ear- 
non-aviation controversy,’* where the imposition of a 
itude by the firing of heavy projectiles above the prop- 
deprived the owner of profitable use and constituted a 
ing: but it may well be that had the Causby case fol- 
ed the passage of the Federal Tort Claims Act, ** one 
the more conventional avenues of approach would have 
n traveled by the plaintiff.1* The case was remanded to 


* Burnham v. Beverly, Inc., 311 Mass. 628, 42 N.E. 2d 575 (1942): Hinman 
‘acific Air Transport, 84 F. 2d 755 (9th Cir. 1936); Smith v. New England 
\ craft Co., 270 Mass. 511, 170 N.E. 385 (1930). See also Brandes v. Mitterling 
6 Ariz. 349, 196 P. 2d 464 (1948). 
* Thrasher v. City of Atlanta. 178 Ga. 514. 173 S.E. 817 (1934); 
v. Shaun, 26 Del. Ch. 225, 27 A. 2d 87 (1942). 
* Uniform Aeronautics Act § § 3, 4, 11 U.L.A. 159-167 (Supp. 1949). 
© Restatement, Torts 9 194 (1934). 
‘Delta Air Corp. v. Kersey, 193 Ga. 862, 20 S.E. 2d 245 (1942); Cory v 
ical Culture Hotel, 14 F. Supp. 977 (W.D. N.Y. 1936); Thrasher v. Atlanta 
Ga. 514, 173 S.E. 817 (1934); Swetland v. Curtiss, 41 F. 2d 929 (N.D. Ohio 
, modified 55 F. 2d 201 (6th Cir. 1931); Dutton v. Mendocino County, 1949 
3. Av. R. Cal. Sup. Ct. 1948); cf. Gardner v. Allegheny, 382 Pa. 88, 114 
2d 491 (1955). 
12 328 U.S. 256 (1946). 
13 Portsmouth Harbor Land and Hotel Co. v 
S. Ct. 135 (1928). 
428 U.S.C. § 1346 (1952 
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. United States, 260 U.S. 327, 43 
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Fig. 2 
Maximum speeds and maximum weights go ever higher. As 
speeds and weights go up, paths become flatter and turns 
have a greater radius. Noise increases with power. 
Statistics from Aircraft Year Book and American Aviation 


the Court of Claims which determined an area of probable 
possession—in view of the nature of the land and the use to 
which it would likely be put, considering its location and sur- 
roundings'*——and designated that area as being owned by 
the subjacent landowner. 

On the basis of this holding, some writers have chosen to 
find another category of airspace ownership, that of probable 
effective possession as distinguished from possible effective 
possession ; however this is needlessly counfounding a subject 
which is not yet clear with observers of air law’ or settled 
by judicial decision. What is significant in the Causby case is 
the remedy—for it was the remedy which moved the theory 


See Venneman, The Causby Case and the Relation of Landowners and 
Aviators, 14 J. Air L. & Com. 112, 116 (1947). 

1° Causby v. United States, 109 Ct. Cl. 768, 75 F. Supp. 262 (1948). 

The court of Claims held that there was a “‘taking’’ up to 365 feet, which 
was 300 feet over the tallest object on plaintiff’s property. The Court concluded: 

“The result of this, we recognize, is to vest in the United States the right 
to fly its airplanes at any altitude above 365 feet with impunity. This, of course, 
would prevent the plaintiff’s from erecting on their property a building of the 
he'ght of the Empire State Building or of any structure more than 365 feet in 
height. Were this property located at a place where there was any likelihood that 
such a structure would be erected on it, the defendant, without paying for it, 
would have no right to the airspace above the property to an altitude so low as 
would prevent such a structure from being erected. But here there was but the 
most remote possibility that plaintiffs would ever put this property to such a 
use.”’ 109 Ct. Cl., at 771, 75 F. Supp., at 264. 

7 E.g., Venneman, supra, n. 15, at p. 114, says of the Causby case: “But 
here now there is a judicially sanctioned formula. The Court says, ‘The land- 
owner owns at least as much of the space above the ground as he can occupy 
and use in connection with the land . . . The fact that he does not occupy it 
in a physical sense—by the erection of buildings and the like—is not material.’ 
This has been known as the possible effective possession theory as adopted by 
other courts in previous cases . . .”’ 

Rhyne, in Airport Legislation and Court Decisions, 14 J. Air L. & Com. 289 
at 295 (1947), lists five theories of airspace and rights. 

‘1. The landowner owns all the air space above his property without limit in 
extent; 

“2. the landowner owns all the air space above his property to an unlimited 
extent, subject to an ‘easement’ or ‘privilege’ of flight in the public; 

“3. the landowner owns the air space up to such heights as is fixed by 
statute, with flights under that height ‘trespasses’; 

‘4. the landowner owns the air space up as far as it is possible for him to 
take effective possesion but beyond the ‘possible effective possession zone’ there 
is no ownership in air space; an 

“5. the landowner owns only the airspace he actually occupies and can only 
object to such use of the air space over his property as does actual damage. 

“*. . . The fifth or ‘actual use’ theory has been adopted by the . . . Supreme 
Court of the United States in the Causby case.’’ 

Pogue and Bell in The Legal Framework of Airport Operations, 19 J. Air L. 
& Com. 253 at 255-257 (1952) define the first three of the five airspace owner- 
ship theories the same as Rhyne does, and then continue as follows: 

“4. The landowner owns the air space up as far as it is possible for him to 
take effective possession. 

‘5. The landowner owns the air space up as far as he actually occupies or of 
which it is probable that he will ever take effective possession. 

‘The distinction between (4), which appears to have been followed by a num- 
ber of state courts and (5), which is the one pronounced by the Supreme Court 
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of ownership as the basis for recovery out of the possible and 


into the probable effective possession concept. An action in 
tort could not be had. But the taking of an easement may be 
either temporary or perpetual—beginning at a fixed time 
and terminating later, or continuing endlessly. Wherefore the 
Court of Claims would be disposed to assert actual use and 
probable future use for the purpose of determining a prop- 
erty taking which could conceivably be fixed for all future 
time.'* This view was taken in a recent eminent domain 
case for an obstruction easement where a federal district 
court mentioned as a factor of depreciation the fact that the 
property could not fully participate in future residential de- 
velopment.’® 

On the other hand, cases which have been determinative 
of the possible effective possession concept have usually been 
actions in trespass and nuisance. Under this concept and the 
nature of the legal actions determinative of it, what is not 
owned today may be owned tomorrow; whatever a land- 
owner can effectively occupy he owns, plus an additional 
area—ownership of a continuing envelope of atmosphere 
surrounding whatever reasonable use to which the land may 
be put. Actions thus brought (it is highly unlikely that an 
air easement could be acquired by prescription?’), concern 
the then existing use of the land and can, with much creater 
freedom and without affecting the future possessory privilege 
of the plaintiff at bar, advance a theory of ownership based 
on some idea of possible effective possession. The significant 
contribution of the Causby case is its extension of the rem- 
edies available to the landowner against obnoxious air 
activities; in addition to actions in negligence, trespass, or 
nuisance he now has at his avail, against the government 
at least, an action to recover for a taking of property based 
on the prohibition in the fifth amendment against the taking 
of “ privé ate property for public use, without just 
compe nsation.’ 

Other significant decisions have helped to fashion the 
law. One court has found the landowner without title to 
any airspace other than that presently occupied used.?! 
Here the only legal right to property was held to be domin- 
ion over it and only use by aircraft of the space above, 
which in fact does actual substantial damage resulting 
in injury to the land or which interferes with possession or 
beneficial use would be actionable as a trespass. Actions 
alleging nuisance would of course still be available. De- 
emphasizing legal theories and recognizing economic exigen- 
cies, a federal district court enjoined the further use of an 
airport after weighing the losses suffered by both parties 
to determine the one who had the least to lose mone- 
tarily.2?, Using statutory flight minimums fixed by state 
instrumentalities under the police power and by Congress 
under the Commerce Clause to gauge the scope of private 
rights, a Massachusetts court suggested a consideration of 
the statutory rules in determining technical trespass;** a 
federal district Court in Ohio has held that an allegation of 
such a violation constitutes a case for negligence.?* and 
one in Utah regarded flights above the minimum safe alti- 
tude of flight prescribed by the Civil Aeronautics Board as 
determinative of a zone where no negligence can be imputed 
regardless of the surface damage caused.”> Hence the follow- 


in the Causby case, is the difference between air space which could conceivahly 
be used if, for example, the landowner wanted to demolish his house and build 
another (Empire State Building) or which he is actually using or probably ever 
will use. These two theories are predominant today but there has been no final 
agreement as to which is to be followed.’ 

Undoubtedly the divergences in the above resulted from the Venneman and 
Rhyne articles having appeared prior to the report of the Causby action in the 
Court of Claims (supra, n. 16) advancing the ‘“‘probable effective possession” 
theory. 

18 Actually the easement was found to be temporary, 109 Ct. Cl. at 770, 75 
F. Supp. at 263; however the idea of a continuum is inherent in the concept 
of a taking. 

1 United States v. 48-10 Acres of Land, 144 F. Supp. 258 (S.D. N.Y. 1956). 
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ing five theories of landowners’ rights in airspace may k 
useful to illustrate the basis on which these rights can | 
determined. 

1. The “ad coelum” or “absolute ownership” theory—obsolet 

2. The “privilege of flight” theory—the landowner owns all ai - 
space above his property subject to a privilege of flight :) 
the public. This theory—becoming archaic—bears son 
relationship to the “minimum safe altitude of flight” theo: 
since early statutes generally granted this right of flig! + 
through the surface-owner’s airspace. 

3. The “envelope of air” theory—whatever space a landown 
can legally use above his land, plus an additional envelo; 
of air to insure the reasonable use and enjoyment of such o 
cupancy, becomes his whenever he uses it—the most popi - 
lar theory. 

4. The “minimum safe altitude of flight’? theory where min - 
mum altitudes, propounded for safe navigation and th- 
protection of flight as well as surface activities, are used <s 
some determinant of liability or the extent of airspace ow: - 
nership—has had some currency. 

5. The “ownership only to the extent of occupancy” theory 
the landowner owns only the airspace he actually occupics 
hence can object only to such use of the airspace over his 
property as does actual harm—varying from (3) mainly in 
the nature of the action brought. 

Air Passage and Surface Rights 

A balance of equities is generally the legal tack taken 
by the courts in resolving the conflicting claims between 
the airport operator and the airman. As a general rule the 
case law in this area has recognized the airplane as an 
integral part of modern life. Those who reside near airports 
cannot be entirely free of the annoyances which may result, 
but their enjoyment of surface property cannot be dimin- 
ished inordinately without compensation therefor. In a case 
where property owners were denied an anticipatory injunc- 
tion against the construction of an airport to prevent 
forthcoming damages through noise, dust, crowds, fright, 
depreciation of property values, and general annoyance, the 
court expressed the conflict between the principle of free 
use of property and the opposing principle that in such use 
the user must save his neighbors from harm: 

The law of nuisance plys between two antithetical ex- 
tremes: the principle that every person is entitled to use his 
property for any purpose that he sees fit, and the opposing 
principle that everyone is bound to use his property in such 
a manner as not to injure the property or rights of his neigh- 
bor. For generations, courts, in their tasks of judging, hav: 
ruled on these extremes according to the wisdom of the da‘ 
and many have recognized that the contemporary view of pul- 
lic policy shifts from generation to generation. 

In our business of judging in this case, while sitting as a 
court of equity, we must not only weigh the conflict of inte 
ests between the airport owner and the nearby landowners, but 
we must further recognize the public policy of the generatic 


in which we live. We must recognize that the establishment of 


an airport of the kind contemplated is of great concern to t! 
public, and if such an airport is abated, or its establishment 
prevented, the consequences will be not only a serious inju 
to the owner of the port property but may be a serious loss 
a valuable asset to the entire community. 
The necessities of a social state, especially in a great i 
dustrial community, compel the rule that no one has absolu 
freedom in the use of his property, because he must be 1 
strained in his use by the existence of equal rights in his neig 
bor to the use of his property. This rule has sometimes be 
erroneously interpreted as a prohibition of all use of on 
2» At least without some refashioning of the law. See Hinman v. Pacific 
Transport, 84 F. 2d 755. 759 (9th cir. 1936) cert. denied 300 U.S. 654 (19° 
where the court said, ‘‘We therefore hold that it is not legally possible for apy 
lees to obtain an easement by prescription, through the airspace above appellar 
land.” Also see authorities cited therein. But cf. Strother v. Pacific Gas < 
Electric Co., 94 Cal. App. 2d 525, 211 P. 2d 624 (1949), where the court for 
it unnecessary to determine whether prescriptive rights to an airlane may h 
been acquired by adverse user when the right of way was lost by the owns 
beneficial construction and use without opposition for a period of more than { 
years. 
Hinman v. Pacific Air Transport, 84 F. 2d 755 (9th Cir. 1936), c¢ 
denied 3) U.S. 654 (1937). 
22 Swetland v. Curtiss, 41 F. 2d 929 (N.D. Ohio 1930). 
23 Burnham v. Beverly Airways, 311 Mass. 628, 42 N.E. 2d 575 (1942). 
also Smith v. New England Aircraft Co., 270 Mass. 511, 170 N.E. 385 (193 
*% Neiswanger v. Goodyear, 35 F. 2d 761 (N.D. Ohio 1929). 
23 Boskovich v. United States, 3 Av. Cas. 17,252 (U.S.D.C. Utah Cent. D 
1950) . 
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property which annoys or disturbs his neighbor in the enjoy- 
ment of his property. The question for decision is not simply 
whether the neighbor is annoyed or disturbed, but is whether 
there is an injury to a legal right of the neighbor. The law of 
private nuisance is a law of degree; it generally turns on the 
factual question whether the use to which the property is put 
is a reasonable use under the circumstances, and whether there 
is “an appreciable, substantial, tangible injury resulting in 
actual material, physical discomfort, and not merely a tendency 
to injure. It must be real and not fanciful or imaginary, or 
such as results merely in a trifling annoyance, inconvenience 


or discomfort.” 
7 * * 


All systems of jurisprudence recognize the requirement of 
compromise in the social state. Members of society must submit 
to annoyances consequent upon the reasonable use of property. 
Sic utere tuo ut alienum non laedas [use your own rights so 
that you do not hurt those of another] is an old maxim which 
has a broad application. If such rule were held to mean that 
one must never use his own property in such a way as to do 
any injury to his neighbor or his property, it could not be 
enforced in civilized society. People who live in organized 
communities must of necessity suffer some damage, incon- 
venience and annoyance from their neighbors. For these an- 
noyances, inconveniences and damages, they are generally 
compensated by the advantages incident to living in a civilized 
state.” 

A city’s airport may be a public utility, yet an airport 
can become a nuisance through the circumstance of its 
construction, location or operation.27 The most frequent 
complaints of aggrieved landowners are directed against the 
noise of aircraft during the effort of run-up, take-off and 
climb-out, the fright caused by their low flying and the 
dust and fumes they cast upon the land. The airport oper- 
ator, relying on an implicit balance of benefits concept 
whereby he can usually outweigh the scale, claims that the 
operation of his enterprise is in the public interest and far 
exceeds the inconveniences suffered by adjacent residents.?* 
Although continual low altitude flights which may endan- 
eer the life or affect the health of the surface dweller or 
unreasonably disquiet him are actionable wrongs,”* the mere 
fear of harm from aerial activity is not sufficient to authorize 
‘n injunction against flights over the property of proximate 
home owners.*® One state court has held that it may enjoin 
ights even in interstate commerce when conducted below 
e minimum safe altitude of flight as during take-offs 
id landings if they constitute a real danger to the life or 
operty of the landowner and there is no ‘showing that the 
iths flown are reasonably necessary for safe take-offs and 
ndings or that an injunction will burden interstate com- 

“ 31 
rce. 


Conversely the courts have increasingly recognized the 
blic interest involved in an airport’s operation,*? whereas 
earlier days airport activities were sometimes permanently 
joined as a nuisance,** more recently injunctions requiring 
nimum altitudes during take-offs and landings are even 
coming less common and greater severity of the causes 
cessary for the issuance of such injunctions must be 
ywwn.** In suits by airports against landowners which 
mper airport operation, the courts have shown little pa- 
nce with devices purposely erected to obstruct flight 
erations such as tall poles or useless towers. But where 


* Antonik v. Chamberlain, 81 Ohio App. 465. 475-6. 477, 78 N.E. 2d 752 
-60 (1947) 

27 See Pogue and Bell. op. cit. supra n. 17, at 257-8 

*8 Jd. at 258. For a thorough analysis of the conflicting claims between air- 
t operations and property owners until 1944, see Rhyne. Airports and the 
urts, (Washington 1944). 

°° Delta Air Corp. v. Kersey, 193 Ga. 862, 20 S.E. 2d 245 (1942); Vander- 
e v. Shaun, 26 Del. Ch. 225, 27 A. 2d 87 (1942). See also Hinman v. Pacific 

Transport, 84 F. 2d 755, cert. denied 300 U.S. 654 (9th Cir. 1936). 

” Batcheller v. Commonwealth ex rel. Rector and Visitors of Univ. of Vir- 
ia, 176 Va. 109, 10 S.E. 2d 529 (1940); Thrasher v. Atlanta, 178 Ga. 514, 
3 S.E. 817 (1934) 

"! Gardner v. Allegheny County. 382 Pa. 88. 114 A. 2d 491 (1955). 

%2 See Kuntz v. Werner Flying Service, 257 Wis. 405. 43 N.W. 2d 476 (1950) ; 
tonik v. Chamberlain, 81 Ohio App. 465, 78 N.E. 2d 752 (1947). 

See Swetland v. Curtiss Airports Corp., 55 F. 2d 201 (6th Cir. 1932); 
Cay v. Taylor, 1934 U.S. Av. R. 146 (Ct. of Com. Pl. Pa. 1932). 

% Pogue and Bell, op. cit. supra n. 17, at 259. 
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a construction fulfills a useful purpose upon the land yet 
obstructs the flow of airport traffic, the chance of prevailing 
against it seems to turn upon the extent to which the airport 
participates in interstate commerce and the timeliness of 
the objection. Lack of public purpose or diligence in object- 
ing favor the landowner and where the construction is 
reasonable, legal and useful, yet obstructive, removal will 
require condemnation by eminent domain.** 


The power to zone and of eminent domain are a con- 
comitant of the police power and may generally be exercised 
by local governments when property must be regulated or 
taken for a municipal purpose such as an airport. With the 
federal government these powers could be found to hinge 
upon the Commerce Clause, the postal or war powers ;** but 
doub‘s exists whether under present legislation, Congress 
intended fully to assume these powers, particularly that of 
zoning or that of exercising eminent domain for air ease- 
ments where the airport is not federally owned and oper- 
ated.*7 Where eminent domain has been exercised by the 
federal government the path of the condemnee is sometimes 
a thorny one; it is not clear whether recovery of damages 
for the taking of the air easement and consequent reduc- 


© See Roosevelt Field v. Town of North Hempstead, 88 F. Supp. 77 (D.C. 
N.Y. 1950). However, the effective length of an airport’s runways could be 
diminished or made useless by obstacles in the vicinity of an airport. 

‘Land usage control of the first half mile from either end of a runway is 
the absolute minimum to assure the proper control of flight obstructions. In 
fact, such control outwardly for 2 miles is extremely desirable. The problem of 
proper zoning around airports must be faced in order to insure investment, mini- 
mize encroachment of residential areas, and eliminate flight obstructions.’’ S. 
Doc. No. 95, The National Airport Program, 83d Cong., 2d Sess. (Wash.: 
G.P.O., 1954) p. 28. 

There is no reason why obstructions to an airport’s use cannot be controlled 
by a state’s instrumentality through the zoning power just as land use may be 
restricted generally for community benefit. Village of Euclid v. Ambler Realty 
Co., 272 U.S. 365 (1926). Yet the practice, though grounded in basic zoning 
principles, is relatively new and as late as 1945 a city ordinance which undertook 
to zone for an airport without the authority of a specific enabling statute, and 
which constituted a taking of private property without due process of law, was 
set aside. Yara Engineering Corporation v. City of Newark, 132 N.J.L. 370, 40 
A. 2d 559 (1945). 

Nevertheless, as navigation by air becomes more common, curtailment of the 
free use of airspace by surface devices even for a sanctioned public purpose such 
as a public utility’s transmission lines has been held. In Yoffee v. Pennsylvania 
Power and Light Co., 385 Pa. 520, 123 A. 2d 636 (1956), a public utility whose 
wires were permissibly strung across a river in such an inconspicuous manner as 
to cause a hazard, was found re sponsible for the death of an aviator who col- 
lided with them at an altitude of 175 feet above the surface of the water. Stat- 
ing that with small cost, when weighed against human life, the wires could have 
been marked conspicuously, the negilgence of this omission made the owner of 
the installation as responsible as if ‘‘he had shot down the aircraft.’ In dictum 
the court stated that even had the utility company ‘“‘. . . hung its wires over 
land to which it had a fee simple title it still could not be indifferent to legiti- 
mate air traffic passing over it . . .”’ contra the holding in an earlier California 
case where those flying in a plane which struck an electric company’s wires 
strung across its own property were held to be trespassers to whom was owed 
no duty to warn of the presence of the wires. Strother v. Pacific Gas and Elec- 
tric Co., 94 Cal. App. 2d 525, 211 P. 2d 624. (1949). 

But when the zoning power is delegated to the local government, the state 
may still assert its sovereign power over the delegated power, as in Davidson 
County, Tennessee v. Harmon, 292 S.W. 2d 777 (1956) where the state held 
itself immune from injunctive relief against its exercise of a governmental func- 
tion—the construction of a mental health institution in the approach zone to a 
runway of a county airport higher than that permitted by the county’s zoning 
ordinance. Here the assertion of sovereign immunity against an injunction aimed 
to enforce local aviation-safety regulatory power demonstrates the danger of a 
downward delegation of such power. A sovereign, for the sake of essential uni- 
formity in air commerce, should never wilfully distort the flow of commerce 
which its delegated power seeks to accomplish, nor should the sovereigns be 
‘‘multiple.’’ A state in weighing the care of its mentally ill charges against the 
flow of air commerce, may strike a different balance from the federal government 
where alone the real need for the development of the inseparable functions of 
air commerce and national defense can best be realized. 

By setting such needs in their proper place in the federal scheme, certainly 
fewer compromises of air safety would be made, especially when we combine this 
purpose with the sovereign power of Congress through legislation directly, or 
through an agency, to condemn property owned by a municipality and already 
devoted to a public use, when such property is needed to facilitate interstate 
commerce such as for the regulation of the use of navigable streams, including 
the erection of dams therein and bridges thereover. City of Davenport v. Three- 
Fifth of an Acre of Land, 147 Fed. Supp. 794 (D.C.S.D. Ill, 1957). Hence 
with the activation of the dormant power of the federal government to zone 
airport approaches to maintain the free flow of interstate commerce (see note 37 
infra) would ge the same characteristics which attend the power that the federal 
government exercises over the states in eminent domain—a power which is 
plenary, supreme and exclusive—guaranteeing the uniformity essential to air 
safety. 

% Kohl v. United States, 91 U.S. 367 (1875); F sony v. Sawyer, 100 F. 
Supp. 421 (D.D.C. 1951). See Seago and Armour, Federal Licensing of Airports, 
22 J. Air L. & Com. 51, 61 (1955). 

Civil Aeronautics Act of 1938, section 302 (c), (2) 52 Stat. 985, as 
amended by 62 Stat. 1216 (1948), gives the Administrator power to acquire by 
condemnation real property or interests therein. 

On zoning, see Pogue and Bell, op. cit. supra n. 17 at 264-268. 
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tion in value to the remainder may be combined with 
compensation for a diminution in the value of the remaining 
property caused by anticipated air traffic, or indeed whether 
recovery for the latter loss can be had at all.** 


and Federal Control 

Today the exercise of federal control over aviation 
through the commerce clause, as a means of navigation in 
interstate commerce seems obvious yet prior to the enact- 
ment of the Air Commerce Act of 1926 when aviation as 
a means of commerce was not so firmly fixed. there was 
some worry as to the constitutionality of any exercise of 
federal control in this field.*® Consequently at least three 
delegations of our Constitution in addition to the commerce 
clause have been advanced as a basis upon which the fed- 
eral control of aviation may rest—the admiralty jurisdiction, 
the war clause and the treaty power.* 


Civil Aeronautics 


It is the commerce clause however which is most gen- 
erally assumed to form the basis of federal control of avia- 
tion. Since 1824,** when the Supreme Court first pronounced 
upon the scope of national authority and the limitations 
upon the states implied in the power conferred upon Con- 
gress “to regulate Commerce with the foreign Nations and 
among the several States,’** it has been settled law that 
commercial intercourse embracing, as time went on, elec- 
tronic communication in all of its forms, is an element of 
commerce which fell within the regulating power of Con- 
gress. Moreover commerce includes navigation :** hence since 
the control of commerce has been held to extend to those 
navigable waters which “form a continuous channel for 
commerce among the States or with foreign countries.”’** it 

* Compare United States v. 4.43 Acres of Land, 137 F. Supp. 567 (N.D 
Tex. 1956) with United States v. 48.10 Acres of Land, 144 F. Supp. 258 (S.D 


N.Y. 1956). See proviso, section 302 (c) of Civil Aeronautics Act of 1938: 52 
Stat. 985, as amended, 49 U.S.C. 452 (1952). See also, Buller, ‘“‘Eminent Do- 
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has been suggested that the “continuous channel” test may 
be applied equally well to aviation, giving Congress complete 
control over the airspace medium.** And in comprehension of 
the ubiquity of the air ocean leads to a clear conclusion that. 
“2 air as an element in which to navigate is even- more 
inevitably federalized by the commerce clause than is navi- 
gable water.’’*® 

In 1926 the first comprehensive federal code for the 
regulation of air navigation was enacted.**’ The power to 
regulate aircraft registration and airworthiness, airman cer- 
tification, navigational facilities, air traffic rules and the sus- 
pension of certificates was conferred upon the Secretary of 
Commerce.** 

The need for consolidation in the federal control of 
aeronautics gathered momentum in the nineteen-thirties: as 
the industry grew, regulation of the airlines, scattered amon 
the Department of Commerce for safety, the Post Offic 
Department for airmail contracts and the Interstate Con - 
merce Commission for rate fixing in the carriage of ma | 
called for unification. The debacle of the government’s a 
mail contract cancellation in 1934, followed by the disastrot 


main-—-Valuation in Partial-Taking Cases,’’ 24 J. Air L. & Com. 103 (1957) 

1 See Note, 29 N.Y.U.L. Rev. 169 at 172 (1954). 

# See Bogert, Problems in Aviation Law, 6 Cornell L. Q. 271 (1921). Ca 
the idea that the federal government assumed such power through the rat 
cation of the Pan-American Convention, see Wigmpre, Did the Federal Gover 
pee Acquire Exclusive Aerial Jurisdiction Two Years Ago? 4 Journ. of Ar 
aaw 232 (1933 
International Treaties, 6 Air Law Review 13 (1935). 

‘t See Gibbons v. Ogden, 22 U.S. (9 Wheat.) 1 (1824). 

42U.S. Const. art. I, § 8, cl. 3. 

‘8 Gilman v. Philadelphia, 70 U.S. (3 Wall.) 713 (1865). 

** Escanaba Co. v. Chicago, 107 U.S. 678, 682, (1882). 

* See Note, 29 N.Y.U.L. Rev. 169 at 173 (1954). 

“© Northwest Airlines v. Minnesota, 322 U.S. 292, 303 (1944) (concurring) . 

** Air Commerce Act of 1926, 44 Stat. 568, as amended, 49 U.S.C. §§ 17 
174-177, 179-184 (1952). 


* 44 Stat. 569, 49 U.S.C. § 173 (repealed). Similar provisions are now 1 


52 Stat. 1005-1012 (1938), 49 U.S.C. §§ 521,523, 551-560 (1952). 
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or the regulation of air carrier services and rates, led in 
938 to union under a federal statute and agency of both 
he economic and safety control of civil aviation.*? The 
gislative intent of Congress in conferring regulatory powers 
f broad scope is expressed in the Civil Aeronautics Act’s 
leclaration of policy: 

In the exercise and performance of its powers and duties 
under this Act, (the Authority shall consider the following, 
among other things, as being in the public interest, and in ac- 
cordance with the public convenience and necessity— 

(a) The encouragement and development of an air trans- 
portation system properly adapted to the present and future 
needs of the foreign and domestic commerce of the United 
States, of the Postal Service, and of the national defense; 

(b) The regulation of air transportation in such manner as 
to recognize and preserve the inherent advantages of, assure the 
highest degree of safety in, and foster sound economic condi- 
tions in, such transportation, and to improve the relations be- 
tween, and coordinate transportation by, air carriers; 

(c) The promotion of adequate, economical, and efficient 
service by air carriers at reasonable charges, without unjust 
discriminations, undue preferences or advantages, or unfair or 
destructive competitive practices; 

(d) Competition to the extent necessary to assure the 
sound development of an air-transportation system properly 
adapted to the needs of the foreign and domestic commerce 
of the United States, of the Postal Service, and of the national 
defense ; 

(e) The regulation of air commerce in such manner as 
to best promote its development and safety; and 

(f{) The encouragement and development of civil aero- 
nautics.” 

A further illustration of the breadth of scope which Con- 
gress contemplated in the Civil Aeronautics Act is found in 
he act’s definition of air commerce: 

‘‘Air commerce” means interstate, overseas, or foreign air 
commerce or the transportation of mail by aircraft or any op- 
eration or navigation of aircraft within the limits of any civil 
airway or any operation or navigation of aircraft which directly 
affects, or which may endanger safety in, interstate, overseas, 
or foreign air commerce.” 

The chief function of the regulatory power conferred 
ipon the Civil Aeronautics Authority is the control of safety; 
he keystone of a successful civil air arm. Full control over 
he production and use of aircraft from drawing board and 
‘light performance to overhaul and obsolescence, the margin 
f reserves from aircraft parts to flight fuel minima, the 
naximum pilot hours, minimum safe altitudes of flight, and 
iir traffic rules are all enumerated in the act and are fol- 
owed by a residuary clause leaving to one legatee, the Civil 
\eronautics Board, plenary safety control.** It is now settled 
iw that the Civil Aeronautics Authority has complete con- 
rol over safety regulation of air commerce in both interstate 
ind intrastate activities. A reading of the definition of air 
ommerce to which all safety measures pertain illustrates 
he broad sweep of the act and why, with little difficulty, 
he courts have concluded that “affecting commerce” em- 
races all areas in which this fast-moving activity could 
perate. The network of -civil airways connecting control 
reas and zones at terminal points was already vast during 
he period of low frequency four-course range navigation: 
iow with the omni-range system our land is a basket-weave 
{ airways making all flight activity-—no matter how local 
. possible hazard to interstate commerce and thus within the 
ict’s compass. Furthermore, in reserving this field of aviation 
or federal regulation, no new legal furrows had to be 
Act of 1938, 52 Stat. 977, as amended, 49 U.S.C.A. §§ 


*? Civil Aeronautics 
11-705 (Supp. 1956). 

5052 Stat. 980 (1938), 49 U.S.C. § 402 (1952). 

$152 Stat. 977 (1938), 49 U.S.C. 401 (3) 1952). 

5252 Stat. 1007 (1938), 49 U.S.C. § 551 (a) (1). (3) (1952). 

53 Houston and Texas Ry. v. United States, 234 U.S. 342, 351-352 (1913). 

5% Rosenhan v. United States, 131 F. 2d 932 (10th Cir. 1942), cert. denied 
18 U.S. 790 (1943 

*5 Although Congress has established extensive federal control over all aircraft 
ind all airmen, United States v. Drumm, 55 F. Supp. 151 (1944), there remains 
ome doubt as to whether it intended, under present legislation, to assume full 
ontrol of safety at, near, or in airports, Seago and Armour, Federal Licensing of 
dirports, 22 J. Air L. & Com. 51, 52-53 (1955). Also see Strother v. Pacific Gas 
and Electric Co., 94 Cal. App. 2d 525, 211 P. 2d 624 (1949). 
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ploughed by the courts; for ample precedent was at hand 
from railroad and water navigation cases holding that wher- 
ever the interstate and intrastate transactions of carriers are 
so related that the regulation of one involves the control of 
the other, it is Congress and not the state which is entitled 
to prescribe the dominant rule, If this were not true, the 
nation would lose its supremacy even in the national field.** 
As the searching wind diffuses the smallest substances into 
the running streams of the ocean air, so does the most iso- 
lated flight affect the main stream of air commerce. The 
Civil Aeronautics Board knew this when it required certifi- 
cation for all aircraft and all airmen for flights of any kind, 
anywhere in the United States, and when the courts con- 
firmed its scope not only to encompass intrastate flights on 
civil airways** but off airways as well,®° they made the 
Board’s control of flight-safety universal in the ocean air 
above our land. 

This judicial favor of national control has sustained the 
supremacy of federal recordation statutes over those of the 
individual states; an aircraft owner has been held to be ex- 
empt from the registration requirement under the state 
statute when he had already complied with the registration 
provisions of the Civil Aeronautics Act;°* and the attempted 
assertion of a lien under a state recordation statute govern- 
ing a chattel mortgage of aircraft will fail before one re- 
corded federally.°7 The trend toward federal regulation of 
air safety and its affirmance by judicial interpretation of the 
Civil Aeronautics Act was recognized by the removal, in 
1943, of four of the Uniform State Acts regulating various 
aspects of aeronautics from the active list of uniform acts: 
The Uniform Aeronautics Act of 1922, the Uniform Air 
Licensing Act of 1930, the Uniform Aeronautical Regulatory 
Act of 1935, and the Uniform Airports Act of 1935.°% 

On state-federal conflict in railroad cases, the same rule 
appears to apply to both economic and safety regulation. 
Here the Commerce Clause has been held to mean that 
whenever interstate trade is burdened or impeded by local 
government regulation, such impediment must fall by the 
force of federal supremacy. Thus Congress has the power to 
control intrastate charges of an interstate rail carrier to the 
extent necessary to prevent injurious discrimination against 
interstate commerce ;°* and to protect persons and property 
moving in interstate commerce from all danger from what- 
ever source, thereby requiring all intrastate railroad traffic 
moving on highways of interstate commerce to be so 
equipped as to avoid danger to persons and property moving 
in interstate commerce.® 

The same uniformity of attitude toward control does not 
exist in air commerce, however. In a case of first impression 
a federal District Court found that an air carrier which 
operates between points entirely within a state is an intra- 
state carrier even though it carries persons whose journeys 
originate or terminate outside the borders of the state. Con- 
sequently the air carrier’s economic regulation was held to 
be within the jurisdiction of the state and not of the Civil 
Aeronautics Board. The court inferred, in arriving at its de- 
cision, a difference in scope between the definitions of air 
commerce and air transportation in the Civil Aeronautics 
Act. The former, applicable to safety regulations, is extreme- 
ly broad in scope and includes activities which “affect” in- 
terstate air commerce; the latter, applicable to economic 
regulation, is defined as meaning “interstate, overseas, or 
~ Salem Air Service v. Devaney, 2 Av. Cas. 14,432, 1947 U.S. Av. R. 629 
(Oregon Cir. Ct. 1947). 

57 In re Veterans Express Co., 76 F. Supp. 684 (D.N.J. 1948). 

58 1955 Handbook of the National Conference of Comn#issioners on Uniform 
State Laws 297. The acts are still in force in several states, however. See Id. 299. 

5° Houston and Texas Ry v. United States. 234 U.S. 342 (1913); Wisconsin 
Railroad Comm. v. Chicago, Burlington & Quincy R.R. Co., 257 U.S. 563 
Or ikeibien Ry. Co. v. United States, 222 U.S. 20 (1911). 
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foreign air transportation” with no mention made of activi- 
ties which affect such transportation. Congress could have 
explicitly included such transportation; since it failed to do 
so, the court held, the Civil Aeronautics Board cannot 
achieve, by judicial interpretation, that which could easily 
have been accomplished by explicit legislation.*' 

Litigation in both state and federal courts concerning 
the power of the Public Utilities Commission of California 
to regulate intrastate fares of interstate carriers has been in- 
conclusive. yet has left the control of such fares under the 
state commission. In Western Altrlines California’? an 
appeal to the United States Supreme Court from a holding 
by the California Supreme Court that the Civil Aeronautics 
Act did not pre-empt the field of economic regulation and 
that the Public Utilities Commission of California had juris- 
diction to regulate fares in intrastate air transportation, but 
without considering whether Congress had constitutional 
power so to do, was dismissed per curiam “for want of a 
substantial federal question.” There is some indication, then, 
that the economic regulation of the intrastate activities of 
interstate air carriers may be reserved for the states. This 
may appear as a loss of ground for plenary federal control, 
yet the above cases do not settle the constitutional question; 
rather they are an interpretation of the area of control which 
Congress intended to occupy through legislation and not 
determinative of its full scope were it to change the present 


legislation. P 
2 Ars pace Sovereignty 


About filty years ago, Cot vally with the air age. was born 
the concept of a nation’s sovereignty in its overlying atmos- 
phere. It sprang from a rule of necessity, for although it 
could not then have been certain that whosoever rules the 
all can subdue the land, It soon cid appeal that complete 
territorial dominion required control of this third dimen- 
sion of travel. ‘The necessity to conclude bilateral executive 
agreements, or any agreement or treaty with foreign nations 
concerning the exchange of privileges in air navigation or 
commerce, springs from the rule of air sovereignty, now a 
fixed principle of international law. In earlier years, a coun- 
try always exercised sovereignty over its land and territorial 
waters; now it embraces the overlying airspace as well. Thus 
each state not only controls the privilege of foreign aircraft 
to land and trade within its borders. but to over-fly as well 
a right which it particularly and jealously safeguards 

The validity of sovereignty in airspace was conclusively 
set down at the Paris Convention in 1919. It was again de- 
clared in the Ibero-American Congress of 1926 and. the 
Havana Convention of 1928. Great Britain reasserted it 
in its Air Navigation Act of 1920, the United States did 
so in its Aviation Acts of 1926 and 1938. and the Soviet 
Union did so in its Air Code of 1932.°° Once decided among 
concurring nations, airspace sovereignty was never chal- 
lenged. Indeed at the International Civil Aviation Confer- 
ence at Chicago in 1944 it was reiterated, making the “Five 
Freedoms” concept more alliterative than precise, for the 
convention began not with a recognition of the right to fly 
as an international commitment but rather with an assertion 
by the contracting states that each has complete and exclu- 
sive sovereignty over the airspace above its territory. It then 
contained a multilateral grant of privileges in such sovereign 
airspace but never asserted rights antagonistic to airspace 
sovereignty.°* 

* Civil Aeronautics Board v. Friedkin Aeronautics, Inc + CCH Av. L.R 


17,457 (S.D. Cal. Sept. 16, 1954 

82 People v. Western Airlines, 42 Cal. 2d 621, 268, P 2d 723 (1954) 
dismissed per curiam, 348 U.S. 859 (1954 Where the federal district court 
enjoined the PUC of California from interfering in any way with United Air 
Line fares between Long Beach and Catalina, on direct appeal the Supreme 
Court reversed, per curiam, on procedural grounds, Public Utilities Commission 
of California v. United Air Lines, 109 F. Supp. 13 (N.D. Cal. 1952): 346 U.S 
402 (1953). 


6 For early expressions of sovereignty in treaties and 
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legislative acts see 


The Air Commerce Act of 1926 proclaimed exclusive 
national sovereignty when it declared: 

FOREIGN AIRCRAFT—The Congress hereby declare 
that the Government of the United States has, to the exclusior 
of all foreign nations, complete sovereignty of the airspace ove 
the lands and waters of the United States, including the Cana 
Zone. es 

The Civil Aeronautics Act of 1938 amended this pronounce 
ment by striking “foreign nations” from the definition anc 
changing the term “sovereignty” to “national sovereignty” 

FOREIGN AIRCRAFT—The United States of Americ: 
is hereby declared to possess and exercise complete and exclu 
sive national sovereignty in the air space above the Unitec 
States, including the air space above all inland waters and the 
air space above those portions of the adjacent marginal hig! 
seas, bays, and lakes over which by international law or treaty 
or conve ntion the United States exercises national jurisdic 
tion, at 

In defining navigable airspace the Air Commerce Act pro- 
vided: 

NAVIGABLE AIRSPACE—As used in this Act, the tern 
“navigable airspace” means airspace above the minimum saf< 
altitudes of flight prescribed by the Secretary of Commerc: 
under Section 3, and such navigable airspace shall be subject 
to a public right of freedom of interstate and foreign air navi 
gation in conformity with the requirements of this Act.” 

This definition was later modified by the Civil Aeronautic: 
Act of 1938 only to the extent of investing the Civil Aero- 
nautics Authority, in place of the Secretary of Commerce 
with the duty of determining minimum safe altitudes ol 
flight.°* Concerning public right of transit, the Civil Aero- 
nautics Act of 1938 reads as follows: 

There is hereby recognized and declared to exist in behalf 
of any citizen of the United States a public right of freedon 
of transit in air commerce through the navigable air space of 
the United States.” 

These pronouncements have led to a great deal of con- 
fusion between “internal” and “external” sovereignty.*’ Some 
believe that the declaration of sovereignty pertains only to 
the relation of this nation to other nations of the world in 
respect to the international use of the airspace over the 
United States and its territories. Others believe that these 
legislative declarations taken together evidence an intent 
by the federal government to control all of the airspace of 
the United States to the exclusion of the states. If the decla- 
ration of air sovereignty is viewed from the international 
aspect, there remains the question of whether the particular 
state retains dominion over its airspace for regulatory and 
police powers. From the conclusion that the superjacent air 
is within the state’s domain, it would follow that the state’s 
governing power extends to its airspace in the same manne1 
as it extends to the surface areas—lands and waters—and 
the general cleavage of federal-state powers would inhere. 
Then federal control of all activities in the airspace would 
be determined by the extent of its constitutional powers in 
other spheres and the commerce clause would determine its 
power to regulate commerce “with foreign nations and 
among the several states” here as in other areas. This, then. 
would limit Congress in its regulation of airspace activities 
to the extent of the power reposed in the federal govern- 
ment through the commerce clause, the general welfare 
clause and the war and postal powers. This appears to be 
the dominant concept and has provided the basis for promi- 


Colegrove, International Control of Aviation (Boston 1930); I. S. Pereterski 
The Air Code of the Union of Soviet Socialist Republics, 4 Air L. Rev. 15 
1933); Hotchkiss, Aviation Law (New York 1938); Shawcross and Beaumont 
fir Law (1 ed. London 1945). 

™ Chicago (ICAO) Convention, 61 Stat. 1180, T.1.A.S. No. 1591. 

* Air Commerce Act of 1926, 44 Stat. 572, as amended, 49 U.S.C. 
176(a) (1952) 

Civil Aeronautics Act of 1938, 52 Stat. 1028, as amended, 49 U.S.C. § 
176 (a 1952 
1952) 

‘Air Commerce Act of 1926, 44 Stat. 574, as amended, 49 U.S.C. § 18) 

6852 Stat. 1028, 49 U.S.C. § 180 (1952) 

6952 Stat. 980, 49 U.S.C. § 403 (1952). 

* See Cooper, State Sovereignty v. Federal Sovereignty of Navigable Air 
space, 15 J. Air L. & Com. 27 (1948); Dinu, State Sovereignty in the Navigable 
Airspace, 17 J. Air L. & Com. 43 (1950). 
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ent decisions in the field. In Braniff Airways v. Nebraska 
oard™ the court stated: 
The provision pertinent to sovereignty over the navigable 
air space in the Air Commerce Act of 1926 was an assertion 
of exclusive national sovereignty .... The Act, however, did 
not expressly exclude the sovereign powers of the states. ; 
The Civil Aeronautics Act of 1938 gives no support to a differ- 
ent view. After the enactment of the Air Commerce Act, more 
than twenty states adopted the Uniform Aeronautics Act. It 
had three provisions indicating that the states did not consider 
their sovereignty affected by the National Act except to the 
extent that the states had ceded that sovereignty by constitu- 
tional grant. The recommendation of the National Conference 
of Commissioners on Uniform State Laws to the states to enact 
this Act was withdrawn in 1943. Where adopted, however, it 
continues in effect. Recognizing this “‘exclusive national 
sovereignty” and right of freedom in air transit, this Court in 
United States v. Causby, 328 U.S. 256, 261, nevertheless held 
that the owner of land might recover for a taking by national 
use of navigable air space, resulting in destruction in whole or 
in part of the usefulness of the land property. 
These Federal Acts regulating air commerce are bottomed 
.on the commerce power of Congress, not on national ownership 
of the navigable air space, as distinguished from sovereignty . . . 
(he idea that a considerable area of jurisdiction and con- 
rol of airspace is left to the states was well expressed in 
930 by Chief Justice Rugg of the Supreme Court of Massa- 
chusetts: 
It is essential to the safety of sovereign States that they pos- 
sess jurisdiction to control the airspace above their territories 
It seems to us to rest on the obvious practical necessity of self- 
protection. Every government completely sovereign in character 
must possess power to prevent from entering its confines those 
whom it determines to be undesirable. That power extends to 
the exclusion from the air of all hostile persons or demonstra- 
tions, and to the regulation of passage through the air of all 
persons in the interests of the public welfare and the safety of 
those on the face of the earth. This jurisdiction was vested in 
this Commonwealth when it became a sovereign State on its 
separation from Great Britain. So far as concerns interstate 
commerce, postal service and some other matters, jurisdiction 
over the regulation of passage through the air in large part was 
surrendered to the United States by the adoption of the Fed- 
eral Constitution. .. .” 
Adherents in this concept point out that in the adoption 
f the Air Commerce Act of 1926 no attempt was made to 
fix the extent of state sovereignty in airspace. This view finds 
ubstantiation in the comments of the House Committee on 
he act’s declaration of sovereignty,’* as well as in a provi- 
ion in the act recognizing the rights of states to establish 
tirspace reservations.** It has been forcefully argue -d that no 
tate has the right to acquire new “territory” or to extend 
ts boundaries and, as a matter of fact, the adherents to 
tate sovereignty in air do not so claim. The structure of this 
oncept rests on the idea that the original Colonies gained 
overeignty over the airspace as part of their original terri- 
ory upon winning freedom from the mother country even 
hough practical and effective control of the airspace was 
et a sesqui-century away. This would raise the question of 
vhen a state acquired sovereignty in its then yet unattainable 
\irspace, and for this a thin thread is traced to ancient Rome 
vhen, at that early age, surface owners’ rights in usable air- 
pace were given sovereign protection. Combining this with 
he will of a state to exercise its sovereignty over any unat- 
ainable land regions which may be contained within its 
orders such as dense jungles and the forbidding heights of 
nountains fortified the historical approach. By contrast, the 
i Branift Airways, Inc. v. Nebraska Board of Equalization and Assessment, 
47 U.S. 590, 595-596 (1954 emphasis added). 
72 Smith v. New England Aircraft, 270 Mass. 511, 521, 170 N.E. 385, 389 
1930). See also Erickson v. King, 218 Minn. 98, 15 N.W. 2d 201 (1944). 
73 Commenting on the Air Commerce Act’s declaration of sovereignty, the 
louse Committee stated 
The Section in nowise affects the apportionment of sovereignty as between 
he several States and the United States, but only as between the United States 
and the rest of the world. Insofar as the States had sovereignty in the airspace 
it the time of the adoption of the Constitution and such sovereignty was not by 
hat instrument delegated to the Federal Government, and insofar as the States 
may have subsequently acquired sovereignty in airspace in accordance with the 


Constitution, such sovereignty remains oor Legislative History of the Air 
Commerce Act of 1926, (Wash.: G.P.O., 1943) p. 38. 
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“new territory” school is grounded on control as a sine qua 
non of national sovereignty; the mastery of the air was nec- 
essary before it could be added to a nation’s territorial 
domain just as the scepter of rulership was held above newly 
acquired land.*° 
Two recent Supreme Court decisions, when read to- 
gether, have caused some disquietude among advocates of 
the state sovereignty concept. In the Causby case*® the Su- 
preme Court divides the airspace into two areas—an upper, 
or “navigable airspace” stratum and a lower or surface 
dweller’s envelope of air. Prefaced with the reminder that 
Congress has declared the navigable air to be a public high- 
way, the court states that the upper stratum has been placed 
by Congress in the public domain. Significantly absent from 
this case is dependence upon the commerce clause for the 
assertion of federal dominion over navigable airspace. In 
United States California, the Tidelands case,’ the Su- 
preme Court determined that the federal government has 
paramount rights in and power over the marginal ocean 
belt and the underlying land adjoining the California coast. 
The court found no substantial support in history for the 
view that the thirteen original colonies separately acquired 
ownership of the ocean’s bottom within the marginal belt; 
it attached no conclusive importance to the facts that the 
Federal Government did not seriously assert its increasingly 
ereater rights in this area until after the formation of the 
Constitution and that at the time this country won its in- 
dependence there was no settled international custom or 
understanding among nations that each nation owned a 
three-mile water belt along its borders. Only after the United 
States became a nation did it become interested in estab- 
lishing national dominion over a definite marginal zone for 
reasons of international relationships—the protection of in- 
ternational commerce, national defense and the preservation 
of natural resources—and California, admitted into the 
union on an equal footing with the thirteen original colonies, 
could not possibly have acquired such national prerogatives. 
The state is not equipped in our constitutional system with the 
powers or the facilities for exercising the responsibilities which 
would be concomitant with the dominion which it seeks. Con- 
ceding that the state has been authorized to exercise local police 
power functions in the part of the marginal belt within its 
declared boundaries, these do not detract from the Federal 
a paramount rights in and power over this 
area. . 
Read in context these decisions go far in undermining the 
concept of state sovereignty in air space if they do not de- 
stroy it altogether. This idea is further strengthened by the 
fact that Tidelands cites Causby as authority with the entire 
structure based on the Curtiss-Wright Case where Mr. 
Justice Sutherland expressed the Supreme Court’s views on 
a phase of American history: 


It will contribute to the elucidation of the question if we 
first consider the differences between the powers of the federal 
government in respect of foreign or external affairs and those 
in respect of domestic or internal affairs. 

The two classes of powers are different, both in re spect of 
their origin and their nature. The broad statement that the 
federal governme nt can exercise no powers except those specifi- 
cally enumerated in the C onstitution, and such implied powers 
as are necessary and proper to carry into effect the enumerated 
powers, is categorically true only in respect of our internal 
affairs. In that field, the primary purpose of the Constitution 
was to carve from the general mass of legislative powers then 
possessed by the states such portions as it was thought desir- 

™ Air Commerce Act of 1926, 44 Stat. 570, 49 U.S.C. § 174 (1952). 
*° See Cooper, op. cit. supra n. 70; Cooper, Roman Law and the Maxim 
“Cujus Est Solum’? in International Air Law, 1 McGill, L. J. 23 (1952-55); 
Bouve, The Development of International Rules of Conduct in Air Navigation, 
1 Air L. Rev. 1 (1930) Bouve, State Sovereignty or National Sovereignty Over 
Navigable Airspace, 3 J.D.C. Bar Ass’n No. 3, P. 5 (1936). 

76 United States v. Causby, 328 U.S. 256 (1946). 

77 United States v. California, 332 U.S. 19 (1947). 

78 332 U.S. at 35-36. Congress has, however, ceded title in the tidelands 
back to the states, Submerged Lands Act, 67 Stat. 29 (1953), 43 U.S.C.A. § 
1301-1343 (Supp. 1956). 
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able to vest in the federal government, leaving those not in- 
cluded in the enumeration still in the states That this 
doctrine applies only to powers which the states had, is self 
evident. And since the states severally never possessed interna- 
tional powers, such powers could not have been carved from 
the mass of state powers but obviously were transmitted to the 
United States from some other source. During the colonial 
period, those powers were possessed exclusively by and were 
entirely under the control of the Crown. By the Declaration 
of Independence, “the Representatives of the United States of 
America” declared the United [not the several] Colonies to be 
free and independent states, and as such to have “full Power 
to levy War, conclude Peace, contract Alliances, establish Com. 
merce and to do all other Acts and Things which Independent 
States may of right do.”’ 

As a result of the separation from Great Britain by the 
colonies acting as unit, the powers of external sovereignty 
passed from the Crown not to the colonies severally, but to 
the colonies in their collective and corporate capacity as the 
United States of America 
Some authorities in the field believe that this brings the 

Supreme Court to the brink of the conclusion that navigable 
airspace has the qualities of 


property; that its final and 
obvious step will be to apply the 7idclands test to assert that 
sovereignty in the navigable airspace never was vested in the 
original colonies nor in the states but that it was acquired 
long after the adoption of the Constitution by the Federal 
Government as exclusive Federal “territory” needed for na- 


tional purposes; that even if some vestige of state sovereignty 
in navigable airspace remains, the government has such 
paramount power therein as to make state sovereignty of no 
practical importance.“’ Such a circumstance as here en- 


visaged would raise some px rplexing proble m 
Would the nationalization of navigable airspace find a 


vacuum in the federal law for the definition and punishment 


of crimes committed aloft or raise a barrier to the pursuit 
by the local police of a fugitive fleeing by air? 

In August, 1948, Diego Cordova assaulted the crew of 
an air transport while traveling over the high seas. In due 
course Cordova was tried and found euilty, nevertheless the 
federal district judge arrested judement because he found 
no federal statute which covered crimes committed on board 
American aircraft over the high seas.*? This defect has since 
been remedied by extending the special maritime and _ ter- 


ritorial jurisdiction of the United States, which asserts fed- 
eral criminal jurisdiction over offenses committed upon the 
high seas (and out of the jurisdiction of any particular state 
also to cover offenses committed in flight ry the high seas.* 
Hence, as Congress and the Supreme Court move toward 
greater federal control of airspace, a similar statute asserting 
jurisdiction over crimes committed in aircraft navigatine 
above the several states becomes necessary. Until that time. 
the Cordova ruling will raise some doubt as to whether any 
crime committed in any airspace found to be federal “terri- 
tory” is punishable, with the exception of four specific crime 


against which Congress has dec lared the transportation ol 
stolen aircraft from one state to another“? committing lar- 
ceny from an aircraft in interstate commerce,*’ stowing 


away aboard an aircraft®® (all based upon and consequently 


coextensive with the commerce clause and either wilfully 


destroying or conveying false information relative to the 
destruction of an aircraft 


7 United States v. Curti Wright Export Corp 299 US Es! 315-31 
(1936). 

® Both Cooper and Dinu, of upra n express thi ew 

® See, ¢.g., Cooper, Crime fbvard An n A raft; Under What Jun 
diction Are They Punishable? A.B.A.J. 25 1951 Knauth, Crime in the 
High Air, 25 Tul. L. Rev. 46 (1951 Fenston and De Saussure, Crime r 
Board Aircraft, 1 McGill L.J. 66 (1952-55 

82 United States v. Cordova, 89 F. Supp. 298 (E.D. N.Y. 1950 

$362 Stat. 685, as amended by 66 Stat. 589. 18 U.S.C. § 7 (1952 

62 Stat. 806 (1948), 18 U.S.C S$ 2312-2313 (195 

63 Stat. 96 (1949), 18 U.S.¢ > 211 1952 

662 Stat 802 (1948 18 U.S.C. § 2199 (1952 

70 Stat. 539, 540 (1956), 18 U.S.C.A. §$§ 31-35 (Supp. 1956 


(Part two of this article will appear in the April issue of 
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CANbID SHOTS: 





At Senate Hearings 
On Air Safety 





The photographs on this page were taken during 
the appearance of ALPA representatives at the aviation 
safety hearings held before the Aviation Sub-Committee 
of the Interstate and Foreign Commerce Committee in 
Washington, D. C. C. N. Sayen, Association president, 
and ten pilot representatives, are shown during the 
presentation of the Association’s direct testimony and 
answering questions posed by the committee dealing 
with today’s problems in air safety. The ALPA pre- 
sented its views on the problem in a 41l-page brief, 
which was reprinted in the February issue of the Air 
LINE Pivot. 

Specific topics under study at the hearings are: the 
aviation safety record of 1959, including safety rule- 
making, inspection and enforcement, air traffic control 





and airspace management, and discussion of proposed 
legislation to aid in the development of a “workhorse” | 
all-cargo turbine powered plane. | 

The committee returned to their formal agenda on | 
February 15. Topics to be heard: Pilot qualification 
and certification, and a review of military participa- 
tion in the Federal Aviation Agency. 
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Let’s Talk 
Mach! 











By Michael Barna, Jr. 
Copilot, AAL 


Michael “Skip” Barna, Jr., started flying at 16 while working part time as a 
echanic’s helper. Currently in his eighth year as Copilot with American Airlines 
Los Angel: 


ars in aviation and nearly 6,000 flying hours he has accumulated a small col- 


he initially joined the carrier as a Flight Engineer. After 16 active 


ctor’s array of FAA certificates and ratings, viz., Flight Instructor, Airplanes and 
nstruments; Airline Transport Pilot certificate, AMEL, Douglas DC-6/7, Com- 
ercial Privileges ASEL; Flight Engineer certificate; Aircraft Dispatcher certifi- 
ate; Airframe and Power Plant Mechanic certificate; and a Ground Instructor’s 
ertificate with all subject ratings. He was formerly with Boeing in Seattle and 
ttended the University of Washington. This, incidently, is only the Author’s 
’, as he puts it, into aviation writing. His first was a dissertation 
Consider the Flight Recorder” which appeared in the October, 1958 issue of the 
Arr Line Pitot magazine. 
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During the past few months of mo- 
mentous aviation history, we have all 
been hearing and talking a lot about 
the new commercial jet airliners, 
manned space probes, rockets and satel- 
lites and the like, and inevitably, soon- 
er or later, speeds are mentioned. In- 
variably, the term Mach Number crops 
up. Often we find it used incorrectly 
and, in addition, many still continue 
to hold dissenting opinion regarding 
just exactly what Mach means. Still 
others aren’t quite sure. 

Forthwith we will attempt to analyze 
Mach Number from a day to day oper- 
ational standpoint. It is hoped our ap- 
proach will be simple, informal, yet 
with enough added detail for those 
who care to delve further, and better 
general retention of the subject by 
those who would rather not. 

Mach Number, or just plain Mach 

Mak), was named for the late Aus- 
trian Physicist, Dr. Ernst Mach, born 
in 1838, and who in later years was 
closely associated with very early re- 
search with speeds of sound. Conse- 
quently, he spent much time with 
laws of fluid motion and inevitably, as 
with some other great scientists of the 
past, a law was named in his honor. 
This particular similarity law, as it is 
called, was then known as Mach’s 
Number or now as the colloquial 
Mach. 

By definition, Mach Number (M) is 
a dimensionless ration of the True Air- 
speed (TAS) or (V,) of an airplane to 
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that of the local speed of sound (c) in 
the ambient gas air. It has the same 
value in any consistent set of similar 
units and is not a velocity like MPH 
or Knots. It can also be expressed 
simply as: 


>» Mach Number (M)=— 
(V.) True Airspeed 





(c) Local speed or 
velocity of sound in air 


This relationship is also applicable 
in aerodynamics since air and the at- 
mosphere is considered a fluid. How- 
ever, since air does not behave like a 
simple fluid under hypersonic flight 
(over and above sonic speed, M=5 for 
example), and since hypersonic aero- 
dynamics or gas dynamics identify 
flight outside the earth's atmosphere, 
and is much more complex than low 
speed aerodynamics, we will not at- 
tempt to discuss it. Rather, our gen- 
eral discourse will be confined to the 
very small lower layer of space sur- 
rounding us referred to as the tropo- 
sphere, upper limit roughly accepted 
as about 35,000 feet. 

Possibly one of the basic reasons for 
the common misapplication of Mach 
may be the result of only a general idea 
of the elementary factors involved in 
the ratio. Without being overly simple 
or extremely technical, let us discuss 
each one briefly, in the hope that it 
may also serve as somewhat of a re- 
view. From there we will also develop 
a Mach Number Formula. Later, we 
will bring into focus Mach curves 
and some modern data as regards air- 
speeds. 

True Airspeed 

The first factor in the ratio is True 
Airspeed (TAS). It is best defined as 
the velocity of an airplane along its 
flight path relative to the surrounding 
body of undisturbed air through 
which it is moving. It follows that es- 
sentially TAS must be a function of 
impact pressure (pressure per unit 
area of a pitot tube), atmospheric 
pressure (result of gravity acting on 
the atmosphere giving its weight), and 
atmospheric temperature. Many com- 
pute TAS by using a standard flight 
computer which basically solves auto- 
matically the equation shown as (4 
later in this text. This is necessary 
since the conventional airspeed indi- 
cator unit does not in itself compen- 
sate automatically for variations in 
temperature, altitude or compressibil- 
ity. 

Speed Of Sound 

A review of the accoustics field of 
physics will reveal to us an interesting 
fact concerning the sound factor in the 
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Mach ratio, the speed of sound (c). 
That is: The speed of sound in the gas 
air and in the atmosphere depends al- 
most entirely upon the atmospheric 
temperature and has nothing whatever 
to do with the change in pressure at 
altitude! 

This is truly one of the common mis- 
conceptions. 

From this fact, we can realize higher 
speeds of sound at higher temperatures. 
Conversely, reduced temperatures re- 
sult in a decrease in the value of (c). 
This is important for a clear under- 
standing of Mach and should be kept 
in mind. 

We also learn that the speed of 
sound (c) is proprotional to the square 
root of the absolute temperature, ac- 
cording to the expression: 


* c=33.4\/ °F xzs c= 44.8) °Caps 
where c—Local speed of sound in MPH 





°-Fins = Temperature in Degrees 
Fahrenheit. 

Absolute (°F+460) or Degrees 
Kelvin 


Cys = Temperature in 
Centigrade (Celsius) 
Absolute (°C+-273) or degrees 
Rankine. 
then, at standard sea level temperature 
of 59°F. (15°C)— 
c=761.06 MPH 
=1118 FPS (Feet per Second) 
= 660.90 Knots' 
This is graphically illustrated in 
chart, Figure (1 


Degrees 


“Variations of speed of sound (c) 
with Temperature.” 

Let us go one step further and sub- 
stitute this new value for (c) we have 
just learned, in our first simple equa- 
tion (1), so that we will now have de- 
veloped a simple and complete for- 
mula for finding Mach Number, when 
the TAS (V,) in MPH and the Tem- 
perature in °F or °C is given, as: 
»>M=V MV 

33.4\/ °F aps 44.8y/ Cars 
Where V, = TAS in MPH 
33.4) °F ans 


and = c = Local or ambient 
44.8\/ Cans speed of sound 
in MPH 


Temperature Effects On Mach 


Let us use an exaggerated example 

(1) In physics the velocity of sound is given 
as: ( VoeP 
d 


If you vary the altitude, assuming a con- 
stant temperature, pressure (p) and density 
(d) vary in the same proportion, according to 
3oyle’s Law. Consequently the value of the 
ratio remains unchanged. However, if you 
change the temperature, (increase it) pressure 
(p) remains unaffected, while density (d) 
decreases, hence the value of \/@ep increases’ 

d 


to illustrate the fact that the Macl 
Number can, under certain conditions 
remain constant, yet actually represen 
extremes in airspeeds. 


We will make M = 1.0 and we finc 
it will equal roughly 670 MPH (58( 
KNOTS) at a real low temperature o 

38°F (—50°C). M=1.0 may als 
represent 807 MPH (700 KNOTS 
roughly, at a sizzling 122°F (+50°C 
Here we purposely varied V, (TAS 
to exactly compensate for the extrem: 
change in temperature. This was dons 
only to show that a specific speed of < 
given Mach Number is determined by 
temperature and temperature alone! 

In other words, a given Mach is no 
a velocity itself like MPH or KNOTS 
nor will it determine for us one directly 
alone (unless we use the standard at 
mosphere as explained later in th: 
text). Instead, a Mach Number has 
particular V, (TAS) velocity, whic! 
varies with various temperatures anc 
temperatures vary at any randon 
place in the atmosphere (and _ also 
from the standard atmosphere). 


True Airspeed And The Troposphere 

Recalling some of our basic study 
of Meteorology, we remember that this 
lower layer of atmosphere, referred to 
previously as the troposphere, contains 
the air in space below approximately 
35,000 feet. In this relatively small 
area of space both V, (TAS) and (c 
undergo important and marked 
changes as altitude is increased. Con 
sequently, their respective values: will 
have an effect on the final value of M 
in our relationship, M = V,. 

. 

For example, in the troposphere the 
V, (TAS) increases for all practica 
purposes roughly 1.5% to 2.0% of the 
Indicated Airspeed (IAS) per eacl 
1,000 Ft. increase in altitude. Thi 
variation occurs due to changes in at- 
mospheric pressure and temperature 
or, more specifically, pressure altitude 

PA) and outside air temperature 

OAT). More exactly, it can be illus 
trated by: 
>V.=yl XY, 
o 
Where V, = TAS 
o=Sigma=Relative Density = 
Density Ratio 
= Ratio of air density at any alti- 
tude to that at sea level (p/p, 
\V 1 = Square root of, 1 divided by the 

o Density ratio, and having only 1 

value for each Density Altitude 

V.. = Calibrated Airs peed (CAS) 

often called True Indicated Air- 
speed (TIAS) which is Indicat- 
ed Airspeed (IAS) corrected for 
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fact instrument and position errors. SO 120 Soy 
ss CAS also equal V, (TAS) in the 40 joo htt csi eet 
one Standard Atmosphere at sea aA VARIATION OF THE 
ig ee © 8f—4 SPEED OF SOUND fF 
fin T his correction is automatically ap- 2ol-# Hl WITH TEMPERATURE T= 
= lied when one uses a standard flight 1 6oh— ERENIEER Sree anes 
(98 ] omputer to solve for TAS. This equa- 10 Fw oe ona = ti 
ain ion in itself is reason enough for the e“ _S tas 
= yopularity of the gadget affectionately 8 $ as 
oe eferred to as the ‘‘wheel.” (See Au- o> !0r 
re hor’s note at bottom.) a 2 ° 
— Another air speed term, though not r 
— xenerally used too often in the past, is -30}- & -20 
don: fast becoming popular. Equivalent Air ” 
of « Speed (EAS), is the value resulting oo She 
d by when all the corrections are applied to -SOF -60 
= [AS, in other words, IAS corrected for 
$ no instrument, position and the adiabatic “°F -80 
ITS ompressible flow for that altitude 
ectly dynamic heating resulting from the 
1 at ‘ ncrease in RAM air pressure only). 
the Compressibility is a function of altitude $80 600 620 640 660 680 700 
las é and speed and is subtracted from the 
hic! CAS to get EAS, consequently EAS is 
anc CAS corrected for compressibility. EAS 
.don also equals TAS in the standard atmo- 
als sphere at sea level. This correction can irepeed (CAS) = 350 nats. 
be made by using a high speed flight i preseere cited (25,000 feet) 
Sunn computer or the compressibility correc- bs errno RENTS: 
rae tion chart shown in figure (2). § 
+ this Also in the troposphere, the normal * 
ot te atmospheric temperature lapse rate 
aii shows a decrease of 2°C (3.5°F) per 
1,000 feet of ascent. Since the value ° 
ately : . ices aaa: E 
of (c) varies as the \/T gs’ it follows 2 
small . 
ie. that (c) at altitude changes also be- 3 
ee cause of this normal reduction in tem- ; 
Fae perature. In other words, (c) decreases 
ye" as the temperature decreases’ as men- 
of M tioned previously. Obviously at higher 
: altitudes, since the value of V, (TAS) 
has shown an increase over that at sea 100 180 200 230 300 350 ‘400 430 500 380 “00 $50 
as level, and the value of (c) has de- Cemnemn aenerem—seeets 
ve ' creased, the value of M then is great- Fig. II 
ctica ; “ 
f the er since M = V‘. ERER4 MOUSE AT FOS EOEE FENEOS | 2828 UN OF SEEN ENEE o) BEE Leet BBRAY! Les Ge Fe oe 
br ay cf a 
Thi Mach Versus Altitude , ek bad Be ’ mS 7 - 38 BN? 4 
n at From all of this we can readily un- } ; MACH NO. WITH ae ane 
ature derstand that a particular airplane may ae "2 ARES OO Re TEM PERATURE [ 
itude have been credited with M=0.5 at ' ees were 5 
ature standard sea level temperature 59°F t t “Ss BE 
illus 15°C), but at altitude the same air- i i ee Tru 
plane may do M=1.0 and in some Port me oe 9 
cases, higher! In fact, present indica- 
tions are that speeds of M = 2.5 at the 28 ‘ . C2 aR eas os yee ee 
relatively constant stratospheric tem- : eS i 
itv — perature of —69°F (—56.5°C) are en- ge ag pesee ; 1 OE i. oe 
: tirely feasible and practical for com- x | 
> alti- mercial transports of tomorrow! + ~20) SER! BROET! ERS | BEGE &: saith 
p/p. In case this Mach increase at alti- ‘ ; i i i i 
tude is still not readily apparent, let ay a0 9) SESE CREEL LE RRRE BESSY ees x BYE: 64 Ley 5 py k 6 WRRUT 
yy the 4 : f 
ly | coAuthor'e Note: Equation No. 4 ean be more | A gg A Ee a 
itude Vi =vV1Ve rather than Vi = V 1 Vx 4 i ea a2 | i ; Be ROP wens ts 
CAS ° where Ve = Vi : scapiaibecéenad aie se the mtn emp ders line. 
= This is related to the basic concept of V- ene SOR OARR RAE MARRAAAARA LARAARAAAA DARAAARANA MARAAADDAS RAARRAANAA DRRRARRAAA MAARAAAAA 
i Air- as an indication of a constant dynamic pres- 400 500 600 700 MPH 800 900 1000 1100 1200 
dicat- sure speed. For this discussion, the density 
correction 1 times CAS seems adequate how- . 
ed for ever. a Fig. III 
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us view it from another angle and still 

another equation: 

»>C=kRT 

where k = o = Gamma = Value of 1.4 
for the gas air and is defined as the 
mean value of the ratio of the spe- 
cific heats at constant pressure and 
constant volume (Cp/Cv) 

R =A gas constant for air 

T = Absolute Temperature. 

From our equation (1) substituting k 
R T for (c), and squaring M & V, 
we get: 


> M@=V.? Vy, 
ce kRT 


Now then, since neither k nor R 
can change since they are both con- 
stants, the changes in Mach at altitude 
must then be due to changes in T, the 
absolute temperature! See chart (3), 
“Variations of Mach Number with 
Temperature.” 

Generally the term subsonic refers to 
velocities less than those at M = 1.0, 
sonic flight. Supersonic is flight greater 
than Mach 1 and Hypersonic flight has 
a generally accepted reference of Mach 
5. Some, however, consider subsonic 
at Mach 0 to Mach 0.75; Transonic, 
Mach 0.75 to Mach 1.2: supersonic, 
greater than Mach 1.2; and hypersonic, 
Mach 5. 


Mach To True Airspeed 
via Standard Altitude Temperature 

If we want to determine a TAS 
equivalent of a given Mach value we 
will have to know the temperature re- 
ported or given as existing at that flight 
level. If no temperature is shown, we 
will have to estimate and assume, as 
is now commonly accepted, that stand- 
ard temperature in the theoretical 
standard atmosphere exists at that al- 
titude. For general purposes we can 
estimate standard temperature at a 
given altitude up to 36,000 ft. by using 
the following: 

» Temperature ° Centrigrade = 15 

Altitude 9 

1,000 * 

The use of a flight computer will 
also solve for Standard Altitude Tem- 
perature. 

To simplify matters, since both Mach 
factors are so dependent upon T, the 
logical basis upon which to determine 
Mach is the Standard Atmosphere and 
Standard Temperature. See Fig. (4), 
“Excerpts from a Standard Atmo- 
sphere Table.” 

This is generally an arbitrary atmo- 
sphere selected to represent as average 
a set of conditions which vary with 
altitude. The variables are pressure, 
temperature and density. The zero ref- 





Fig. IV 


EXCERPTS FROM A STANDARD ATMOSPHERE TABLE 

















Altitude Temperature Density Relative’ Pressure Relative® 
Density Absolute 
Pressure 
Feet C. F. Ib./cu./ft. o Inhg. Psi o 
— 1,000 17.0 62.6 0.0788 1.030 31.02 15.2 1.037 
Sea Level 15.0 59.0 0.0765 1.000 29.92 14.7 1.000 
1,000 E60 95.4 0.0743 0.971 28.86 14.2 0.964 
5,000 3.3 $1.2 0.0660 0.862 24.89 12.2 0.832 
10,000 - 4.8 23.3 0.0565 0.738 20.58 10.1 0.688 
15,000 14.7 ead 0.0481 0.629 16.88 8.3 0.564 
20,000 24.6 12.3 0.0408 0.533 13.75 6.7 0.459 
25,000 34.5 30.2 0.0343 0.448 11.10 5.4 0.371 
30,000 44.4 +8.0 0.0286 0.374 8.88 4.4 0.297 
35,000 54.33 65.8 0.0238 0.309 7.04 3.2 0.235 
‘Relative Density (¢)—= Density at Altitude =p (RHO) 
(Sigma) Density at Sea Level p, 
* Relative Absolute Pressure (o)= Pressure at Altitude —P 





(Delta) 


Pressure at Sea Level 


P, (29.92” HG) 


’ The stratosphere temperature in the new NASA (ICAO) Standard Atmosphere 


is constant at —56.5° C. 
value for speed of sound (c) 
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69.8° F.) 


from 36,089 feet to 82,000 feet and the 
here is 572 knots (660 mph) approximately. 


erence level is sea level, (althougl 
1,000 ft. below S.L. is often shown 
also). Here the values are 15°C (59°F 
for temperature, 14.7 Lb./Sq./In. for 
pressure and 0.0765 Lb./cu./ft. for 
density. Their variations with altitude 
are shown on the Table or Chart. 

In most cases Mach Numbers refer 
to the standard atmosphere and the 
value is usually shown alone as Mach 
= 2.0. Any velocity equivalent in this 
case is assumed on this basis, LE.. 
Standard Temperature. 

You cannot simply say, however, 
that a Mach 3 airplane, for example, 
flies at 2,000 MPH and be entirely 
true, any more than you could say 3 
inches on a map represents 2,000 
inches on the Earth’s surface; unless, 
of course, in the first case standard con- 
ditions are assumed, and in the second 
case you know the map’s scale as such! 
In this example of Mach, you might 
consider that the scale is temperature 
and it must be given for a precise de- 
termination of a velocity equality in 
terms of usable values, as MPH, 
KNOTS, etc. 


Speed Measurement Errors 

In the past few years, as aircraft 
speeds and altitudes have increased so 
tremendously, it has become increas- 
ingly difficult to obtain accurate meas- 
urements with standard flight instru- 
ments of TAS and OAT. This has been 
partially due to the adiabatic heat of 
compression (RAM temperature rise 
resulting from adiabatic compression at 
impact) and the increased aircraft skin 
friction as a result of high velocity air 
rushing past both the air speed pitot 
static head or probe and the OAT bulb 
or thermometer.’ 

The rate of heat transfer to the air- 
craft’s surface from the heated com- 
pressed air ahead of the vehicle in- 
creases approximately directly with air 
density and very, very sharply with 
increasing velocity. Thus surface heat- 
ing rates are most severe when high 
velocities occur at lower altitudes! 

Current U. S. jet aircraft incorpo- 
rate sophisticated computing devices 
for correcting these erroneous readings. 
The Boeing 707 used by American Air- 
lines has a Kollsman Integrated Flight 
Instrument System (an Air Data Sys- 
tem) which, simply stated, through a 
computer electronically provides indi- 
cations of True Outside Air Tempera 
ture (TOAT). Consequently, direct 
cockpit indications, ab initio, are made 
available of pressure corrected Altitude 


(PCA), and True Air Speed, from a 


computed Mach Number (MN) under 


all temperature conditions and with no 
other computations necessary! In the 
event of electrical power failure, the 
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essure sensitive instruments “fail 
ife” and still continue to function 
isically and provide flight deck in- 
lligence. 

In this system, Mach Number data 
{ om a self contained unit with the in- 
rument is electronically supplied to a 
ymputer and thence to various sub 
stems within the integrated flight sys- 
m to aid in providing automatically 
e flight deck indications of (1) TAS, 
2) TOAT, (3) PCA. 

TAS in this case needs MN and 
OAT data, while TOAT requires 
OAT sensing and MN intelligence. 
he resulting TAS is displayed con- 
nuously on a counter type instrument 
id no additional computation is nec- 
sary. The TOAT is shown with no 
.dditional static system error correction 
ecessary. 

See Figure (5) TAS Indicator. Also 
gure 5, 707 True Airspeed Indicator. 


"Circular'’ Solution Of Mach 
Current high speed flight computers 
in compensate, to some extent, for 
th of the common standard system 
rors mentioned. In addition, Mach 
in be read directly from the scales on 
he calculator side. good computer 
or this is the Jeppesen Model CB-1. 
e Figure (6), Computer Illustration, 
id the example given. 

It is interesting to note that this 
omputer has the “Nautical” and 
Statute” conversion arrows as shown 
nveniently located at “76” and “66” 
spectively. Of course these figures 
present roughly the value of (c) at 
1 level temperature “760” MPH and 
60” KNOTS. See Figure (6) Com- 
iter Illustration. 

Some Machmeters or Mach Indi- 
tors are, in essence, made up on the 
erating components of a standard 
ot-static airspeed indicator with a 
nventional aneroid pressure sensitive 
imeter and will always indicate the 
‘ed of sound as M=1.0. A basic 
relation exists between pressure and 
nperature and either may.be used to 
asure temperature effects to show 
ich. Since pressure measurements are 
sier to make and respond quickly, 
they are more readily adaptable to 
ach indications. 


t- 


s 


- wa ~ 


\— 


How it is possible for an instrument 
mposed of essentially only 2 pressure 
\sitive units to indicate Mach may 
a little difficult to understand. How- 
e er, if we remember that TAS, as 
‘ntioned earlier, is a function of im- 
ct pressure (stagnation pitot pres- 
sire), atmospheric pressure (ambient 
itic pressure) and atmospheric tem- 

rature, and that the value of (c) is 
i function only of temperature, we can 
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1. Place CAS (400 kts.) 
opposite PA (15,000’). 











Meo 
C= 760 MPH @ S.L. op 


ial 


C=660 KNOTS @ S.L. 


orig’ oA) 


Fig. VI 












tl, 
u a 7A A 


Jae ic 


‘fig, 7'se «4% 





3. Read TAS under hair- 
line on scale below. 
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Given: 
Calibrated Air Speed (CAS) 400 KTS 
Pressure Altitude (PA) 15,000 FT. 


Indicated Air Temp. (IAT) +30 ¢ 
Required: 
True Air Speed (TAS) 


(508 KTS) 
Mach Number (M) : 


(0. 783) 








see that the temperature effects in the 
ratio can be cancelled out, since 
M = V:. 
c 
Thus we can use an airspeed indi- 
cator unit and an altimeter in the basic 
makeup of a simple Machmeter! Elab- 
orate Subsonic and Supersonic Mach- 
meters and Dials are illustrated in Fig- 
ures (7) and (8). See also Fig. 13 707 
Airspeed Indicator and Machmeter. 


Mach From A Curve 
Although there are many types of 
Mach Number curves in use today, an 


ideal one is shown in Figures (9) and 
(10). 


Here we have Pressure Altitude 
(PA), which is altitude corresponding 
to a given pressure in the standard at- 
mosphere or, more simply, in actual 
flight the altitude indication with the 
Barometric Pressure Scale set at 29.92 
ft. HG or 1013.2 MB, shown on the 
chart as diagonal lines upper left por- 

(2) Some representative temperature rises 
during high speed flight for general informa- 
tion are as follows: 


Mach 1 80°F 
Mach 2 335°F 
Mach 3 740°F 
Mach 20 10,000°F Plus 


It is interesting to note that in the region 
approaching the Sun's surface, the tempera- 
ture has been roughly estimated at from 
10,000°F to 12,000°F, which incidentally is also 
estimated to be the temperature of the molten 
core of our own Earth! 
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AIRSPEED-MACH NUMBER CURVES 


PRESSURE ALTITUDE — 1000 FEET 
BASED ON OLD NACA STANDARD ATMOSPHERE 
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CALIBRATED AIRSPEED-KNOTS 


EXAMPLE: CAS = 215 Knots 
Alt = 15000 Feet 
(oc) TMN = .428 


{b) TAS = 267 Knots aot Standord Temp [-147°C) 
(ce) TAS = 290 Knots at temp of 30°C 


Fig. IX 
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tion. True Airspeed at the flight level 
air temperature is shown along right 
edge. True Mach Number (TMN), in- 
dicated Mach number with a Mach- 
meter calibration applied, is read along 
left edge opposite Standard Atmos- 


phere—True Airspeed and Pressure 
Altitude—Calibrated Airspeed intersec- 
tion. 


Notice how the TAS lines, (old 
NACA Standard Atmosphere), flatten 
out in the essentially constant tempera- 
ture region of the stratosphere. In new 
NASA (ICAO) standard atmosphere, 
stratosphere temperature is constant at 

56.5°C (—69°F) from 36,089 feet. 

Following through with the example 
shown on Figure (9), we enter the 
chart with a CAS of 215 K at the bot- 
tom and proceed vertically up to the 
15,000 PA line where we read 267 
Knots TAS in the Standard Atmos- 
phere. True Mach Number is_ the 
Standard Atmosphere is read along the 
L.H. edge horizontally opposite the TAS 
figure as TMN = 0.428. Since temper- 
ature in actual flight does normally 
vary from standard (although the dif- 
ference is not as great as was formerly 
thought) we will follow horizontally to 
the right to intersect the Sea Level 
Pressure Altitude Line 0 (Zero) and 
then drop vertically to intersect the 
30°C Temperature line which is as- 
sumed to be the flight level OAT. 
Thence we move horizontally to the 
right hand edge to read 290 KTS TAS 
at this +30°C OAT. 

A chart similar to one shown in Fig- 
ure (11) “Altitude vs. True Airspeed” 
may also be used. 


Why Mach Intelligence? 

There are many justifiable reasons 
for providing the flight deck with ac- 
curate Mach indications directly. See 
Figures (7) and (8) and (13). Many 
“in flight” factors and peculiar char- 
acteristics of high speed aircraft are 
of vital concern to the pilot, particularly 
as regards safe and controlled flight. 
Since many of these unusual traits be- 
gin to make their appearance as the 
speed of sound is approached, it is rela- 
tively easy to show them in terms of 
Mach Number. The pilot can then an- 
ticipate their occurrences by knowing 
the Mach value at which they occur. 

For example, one of the compressi- 
bility effects often manifests itself in 
the form of a shock or compression 
wave. Generally, a normal shock wave 
is the very thin sharp boundary line 
which occurs when the velocity of air 
slows down violently and suddenly 
from supersonic to subsonic without 
changing its direction. As along top 
surface of a hi-speed wing. This transi- 
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tion is accompanied by a rapid and 
large increase in pressure, temperature 
and density across the wave, not to 
mention the Drag Rise which itself 
sometimes quadruples its former value. 
High speed buffet heralding the arrival 
of an associated shock stall makes its 
appearance in the Mach 1 range. In 
addition, “Tuck Under” of the nose 
can occur due to the center of pressure 
slipping rearward and outward as in a 
sweptwing, and thereby causing a nose 
down pitching moment, while converse- 
ly, in some instances, “Pitch Up” of 
the nose can occur. 

In addition, other vagaries in the 
form of unusual aerodynamic trim and 
stability, control surface shock stall, 
aileron reversal, the common Dutch 
Roll, etc., ete., ete., can be experi- 
enced in the transonic region. 

All of these factors including the 
compressibility effects, bear a strong 
bond with Mach and the speeds, in 
terms of Mach Number, wherein those 
factors become critical or limiting can 
be indicated to the pilot appropriately 
by range marks, limiting hands, etc. 

In the lower speed and _ altitude 
range IAS is the controlling index 
from stall speed clear up to structural 
limiting speed while, at higher alti- 
tudes. However, IAS or M, whichever 
has the lower limiting value, governs. 


Limitations In Mach 

Often the normal operating, cruise 
speed (V,.) and the never exceed speed 
(Vie), at altitude particularly, are 
shown as Mach values; while the ve- 
locity limits, in terms of KNOTS or 
MPH, are controlling and indicated in 
the lower flight and speed levels. For 
example, (M,.) the normal operating, 
cruise speed, in terms of Mach may 
equal 0.88 above 23,500 feet and 
(M,.), the never exceed speed, may 
be 0.895 above 23,500 feet. At the low- 
er flight altitudes, the speed (V,,) may 
equal 340 KTS at sea level to 377 KTS 
at 23,500 feet, while the maximum lim- 
iting airspeed (V,-) may be 383 KTS 
from sea level to 23,500 feet. In these 
707 examples, the Velocity (V) limits 
are “structural limits” while the Mach 
(M) numbers are ‘“Compressibility 
Limits.” 

As regards the pictorial presentation 
to the pilot for instance, the Never 
Exceed Speed, both (V,-) and (Mnre), 
would have both the Airspeed Indi- 
cator and Machmeter marked appro- 
priately, i.e., a fixed red radial line at 
383 KTS (V,.) on the Airspeed Indi- 
cator and a similar red line at 0.895 
Mach on the Machmeter. See Figure 
(13) “707 Airspeed Indicator and 
Machmeter.” 


Combination Indicators 

In some types of Conbination Mac 
and Airspeed Indicators (Figure 11) 
manually set index marker on the ir 
strument face can be moved to refer 
ence any desired airspeed. Assume 
for example, the recommended mini 
mum final approach speed or “ove 
the fence” speed under a given gros 
weight with the aircraft in the landin 
configuration is 140 KTS. The pile 
merely adjusts the marker to matc! 
140 KTS and throughout the fina 
stages of the landing approach he ca: 
tell at a glance how he is doing as re 
gards how he should be doing airspee: 
wise. The 707 Airspeed Indicato 
shown in Fig. 13 also has a settabl: 
reference hand or “bug” on instrumen 
face. 

From the foregoing, we can see tha 
Mach Indications provide the _pilo 
with a simple and convenient speed in 
dex of various flight characteristics. I 
thereby eliminates the need for memo 
izing a long list of airspeeds, for vari 
ous altitudes, for example. A particula: 
“in flight” trait may appear at the 
same Mach Number at any altitude, 
the only difference being that at lowe: 
altitudes higher indicated airspeeds, 
for the same Mach, result in a more 
pronounced effect on controllability. 

In summation, consider the follow- 
ing: 

» Mach Number is a dimensionless 
ratio of two velocities V, and c, and 
has the same value in any consistent 
set of similar units. It merely represents 
True Airspeed’s relationship to the lo- 
cal speed of sound. 

» Mach is not a velocity like MPH 
or KNOTS. 

>» Mach increases at altitude in the 
troposphere because (V,) increases anc 
(c) decreases, giving a larger value to 
the ration M = V,. It is the result of 

c 
changes in absolute temperature (T) 

» Mach normally assumes Standar« 
Atmosphere Temperature. However 
for a precise determination of a TAS 
equivalent, a temperature must br 
given, because Mach may represen 
wholly different TAS values at differ 
ent temperatures. This is true becaus 
Mach depends upon the speed o 
sound, which is solely a function o 
temperature. 

>» Mach provides the pilot with ; 
simple but essential speed index of vari 
able data difficult to remember or tc 
compute constantly and accurately anc 
yet continue to fly the plane or vehicl 
safely and within acceptable limits. 

One final thought remains, 
To understand is to know, 
Mach Number—Yes or No? @® 
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Special Report: 





Safety In The Jet Age: 
Pilot’s Side Of A Controversy 








"From A Copyrighted Interview In 
‘U.S. News and World Report’.” 


Q. Mr. Sayen, as air line pilots see them, what are the 
major air-safety problems today? What’s worrying the 
pilots? 

A. They are being asked to operate without the neces- 

iry tools to do the job. And then when a combination of 
circumstances occurs, the Federal Aviation Agency sets up 
ome series of regulations which are supposed to make it 
afe, but which are probably impossible of accomplishment 
vith the tools you’ve got to work with. Then, when they get 
hrough with the accident, they charge it to pilot error, 
vhich Id like to talk about before we’re through, because 
he publicly stated views of the Administrator (Lieut. Gen. 
». R. Quesada, Administrator of the Federal Aviation 
\gency) in this regard just are not right. 

Q. Where do you differ with General Quesada on this 

iatter of pilot error? 
A. Well, we think that, when you attribute an accident 
» personal error, this means that you really haven’t investi- 
ited the accident. This is just an easy way to write off an 
‘cident without really finding out what happened. Unless 
uu concede that the pilot committed suicide—in other 
ords, this was a deliberate accident—what you really want 
determine is, if he made an error, why did he make it? 
ou’ve got to go behind the error and determine what the 
use was so you can do something to prevent the next 
cident. 


Q. When you do that, in your view, what do you find? 

A. You may find design errors in the aircraft—that is, 
lilt-in booby traps. You may find an inadequate training 
ogram. You may find that, in certain flight conditions, 
ere is a work overload. For example, this inadequacy of 
cilities creates a work-overload condition, which creates 
1 accident potential. 

You may find many things, but you’ve got to go behind 
e error and find out what caused it and then go to work 

remove that cause. And we think pilot error has been 
ade just a kind of convenient catchall to write accidents 
. 

Q. Of all these things you’ve rhentioned as being the 
ause of pilot error, what do you think is needed most 
rgently to make the air safer? 

A. We're urging, first: Bring the government, federal 
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and municipal, facilities—the systems—up to modern stand- 
ards quickly. It just doesn’t make good sense to try and 
operate modern high-speed aircraft with some of the facili- 
ties we’re using at the present time. Pilots have character- 
ized most of these accidents of 1959 as being 1938-type 
accidents. They are the kind of accidents that should have 
been eliminated by progress in the meantime. 

So, we need facilities and we need them very badly. 

Q. Facilities at airports? 

A. Airports and the entire terminal-area facilities, and 
in the airways system. The airways system isn’t any better 
today than it was two years ago. It’s merely that you’re 
not reading about it in the papers any more, because part 
of the Administrator’s enforcement program is that, if a 
pilot reports a near miss, he may be prosecuted as a result 
of his report. It is the policy of the FAA that their per- 
sonnel must initiate a violations procedure as a result of a 
near-miss report. The net result is that there are no near- 
miss reports and the public thinks there are no near misses. 
As a matter of fact, from our reports, there are as many 
near misses today as there were two years ago. 

Q. You feel that the problem of mid-air collisions hasn’t 
been licked? 

A. By no means. 

Q. Do air line pilots still worry about the possibility of 
collisions like that in 1958 between the military jet and the 
United Air Lines plane near Las Vegas? 

A. Very definitely. And it’s getting worse, because more 
and more airline aircraft are going into the altitudes in 
which there is so much military flying. 

Q. Isn’t there radar coverage of these altitudes for the 
new jet liners? 

A. There is only a radar advisory service. There is no 
positive separation. The pilot is still flying by the see-and- 
be-seen concept. 

Q. How does this radar advisory service work? What's 
the weakness of it? 

A. Well, over most of the country—and not all areas 
are covered, by the way—the ground-radar facilities at- 
tempt to track the aircraft. And if they see aircraft that are 
going to be on a collision course—by the way, they don’t 
have any altitude information in this radar— 
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Q. All they know is that there are two planes 

A. —somewhere in the same vicinity. So they call the 
pilot and say there is an airplane x miles away from you 
and it looks like he’s heading in this direction. Then the 
pilot is supposed to try and see him, and pilots report that 
often by the time they get the call the airplane has gone by. 

We have no positive separation, as such, except from 
other airline aircraft. VFR (visual-flight rules) and IFR 
(instrument-flight rules) traffic are still being mixed. 

So the first big area in which we are urging improve- 
ment is in the facilities provided by the Government, and 
we’ve made a large number of specific recommendations 
some of them—a great many of them, by the way—being 
a rehash of the Doolittle recommendations which were 
made in 1952 which just haven't been implemented. 

Q. Doolittle recommendations—what were those? 

A. Remember that the Doolittle Commission was cre- 
ated by President Truman in 1952, following a series of 
crashes near airports, to study the airport-terminal-area 
problem in this country. (Lieut. Gen. James H. Doolittle 
was chairman of the Commission. 

The Commission came out with a very fine report in 
which it recommended such things as certification of air- 
ports by the Federal Government so that they could be 
brought up to a certain standard. It recommended an ac- 
celerated program of installing aviation facilities. It recom- 
mended longer runways. It recommended clearways at the 
end of runways. Many of the things that we’re trying to get 
today the Commission recommended then. The problem 
is that the report has not been implemented. 


Safety At Airports 

Q. Do pilots feel that some airports in this country are 
unsafe for airline operation? 

A. Well, I don’t want to say they are unsafe; these are 
relative judgments. But you come up with operating com- 
promises. Take the American Airlines crash at La Guardia 
(New York City airport)~-where there were 65 killed in 
the East River—there is no question whatsoever, as Oscar 
Bakke (CAB director of accident investigation) said on the 
witness stand under examination, and what we've said: If 
there had been a set of approach lights out there, there 
wouldn’t have been an accident. There are still no approach 
lights out there. 

Q. Are runways long enough for safety? 

A. We don’t think so. On many of the airports today 
we're using all the runway that’s there, and the perform- 
ance requirements of the aircraft are predicated on having 
a level, dry runway. If you’ve got anything but a level, dry 
runway, then you haven't got the margin of safety. 

Q. What would you say is the most dangerous part of 
an airline flight—the take-off, the landing or the flight 
itself ? 

A. Most of the accidents around the world are occur- 
ring on landing—in and around the terminal area. Last 
year, 40 per cent of the accidents in this country were in 























the terminal area during the approach phase—approac! 
and landing phase. 

Q. Do you have any percentage on the number tha 
were on take-off ? 

A. No, but not many. The take-off hasn’t been as seri- 
ous a problem. It’s getting the plane from the airways sys 
tem onto the airport. 

Q. You feel this needs improvement? 

A. Yes, very, very badly. 

I started to go into categories of things that we think 
would eliminate some of these accidents, including the so- 
called “pilot error” accidents, and I said aviation facilities 
are one big category. We made a series of recommendations 
along this line to the Aviation Subcommittee of the Senate 
which, as I said, parallel many of those of the Doolittle 
Commission in 1952 and many of those submitted by the 
Air Transport Association. 

Point 2, of course, is in training. We’ve urged, for a 
long time, improved training and qualification for crew 
members. 

Q. How does training need to be improved? 

A. This is the problem of the copilot and the third.crew 
member. If these people are properly trained and qualified. 
then they're constantly monitoring and checking each other. 
And you've got a “fail-safe” crew concept. We've urged thi 
for years, and it’s very important. Some airlines provide i 
today. We’ve improved the situation by bargaining fo 


higher standards and insisting on improvements for the 


operation of jets. 


We can’t continue this system under which the captain 


is trying to fly the airplane and conduct on-the-job trainin: 
Presently, a captain may come out on a flight in the mid 
dle of a dark, stormy night, meet two strange crew membe1 
copilot and third crew member—-and then it may turn u 
in flight that these people are marginally qualified and | 
winds up trying to fly the airplane and conduct on-the-jo 
training at the same time. 

Q. Does this happen very often? 

A. As far as the regulations are concerned, it can hay 
pen every trip. Now, many of the airlines, of course, provid 
much higher qualifications. But, as far as Government regi 
lations are concerned, this can happen every trip. 

Q. Does that mean you may find yourself on an aii 
plane that the copilot isn’t qualified to land, for example 

A. No, he can probably land the airplane under routir 
conditions, but this is not the problem—I mean, we don 
think that the loss of a crew member should create a maj 
emergency any more than the loss of an engine or a fu 
pump or a generator should create a major emergency. 

Suppose this airplane is holding in a stack over Ne 
York under marginal weather conditions, and the captai 
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‘ts a stomach-ache—something as simple as this—food 
jisoning. Then it should be possible for the copilot to step 
to his position and for the third crew member to step 
ito the copilot’s position. 

Q. If the captain were hit by severe indigestion or a 
heart attack, could it create a major emergency on some 
flights today? 

A. That’s right, and we think when you buy a ticket on 
he airplane that you shouldn’t have this kind of exposure 

1y more than you should have it if an engine fails on take- 
off. We protect against that, and we should protect against 
capacitation of a crew member. 

If we should take this in combination with some of our 
rotests about “don’t leave the cockpit,” some of these other 
hings begin to fall into perspective. (The Air Line Pilots 
\ssociation has objected, in some cases, to the FAA’s en- 
rcement of regulations governing absence from the cock- 
it.) The same with the age-60 retirement rule. This pre- 
imably is going to provide some protection against 
\capacitation, but, as a matter of fact, it doesn’t provide 
rotection against anything, because incapacitation can hap- 
en regardless of age, and the Administrator hasn’t done 
nything, really, to provide for protection against incapaci- 

tion. 

Enforcing Air Rules 

Q. Why are air line pilots objecting to General Quesa- 
1's stricter enforcement of air regulations? 

A. The main reason for the objection is the philosophy 

enforcement. The pilots are not against enforcement of 

sulations, because, of course, without enforcement there 
uuld be no sense in having regulations, and the pilots 

‘mselves have urged the adoption of many of the regu- 

tions that are now on the books. 

Q. What methods are you objecting to, specifically? 
A. We feel that the philosophy of enforcement that is 
ing followed by the present Administrator puts greater 
iphasis on following technical regulations than on the 
ined judgment of the experienced pilot. Many of these 
culations were written as general guides to follow under 
xrmal procedures, and were not intended to be a sub- 
tute for the good judgment of an experienced pilot. 

Obviously, you can’t fly an airplane by making up a set 
rules from a desk that are supposed to anticipate all 
currences. You have to be dependent on the good judg- 
ent of the pilot. But the pilots feel, at the present time, 
at they are being constantly second-guessed by people 
ho were not present and, in many cases, are not competent 
do this second-guessing. 

Q. Can you be specific—give examples? 

A. Yes. Many regulations are drafted for general guid- 

ice or encompass detailed, technical manuals. But in the 
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actual administration are matters of good judgment by the 
pilot, taking into consideration all of the factors of the 
particular moment, as he must. Probably the most striking 
example we have had recently was this case of a take-off 
in a jet, which took place in Miami with 125 people on 
board. At the “V-1” speed, an engine flamed out. 

Q. What is the “V-1” speed? 

A. It’s the “decision” speed—the point at which it must 
be decided to continue or to abandon the take-off. 

Q. The “point of no return” on a take-off? 

A. Right. This had been calculated at 133 knots. At 
130 knots—in the Miami case—an engine “flamed out.” 
The pilot knew it, and, using his judgment, he elected to 
continue the take-off. Then when he got in the air he relit 
the engine and went along. 

Q. Was this against regulations? 

A. Technically, yes—if you construed the regulation 
strictly. Now, had the pilot elected to abandon this take-off, 
we are convinced that everybody would have been killed 
and the aircraft destroyed. In a jet aircraft, this is a very 
difficult maneuver, the pilots receive no training in it, and 
the probability of badly damaging or destroying the aircraft 
Is very great. 

Split-Second Decisions 

Q. There might not have been enough runway left to 
get the plane stopped? 

A. Yes. You see, on a jet, generally, if you have “V-1” 
speed and you try to stop, you are either going off the end 
of the runway or you are going to do substantial damage 
to the aircraft. The pilot must use his judgment, taking into 
consideration all of the facts at the moment, and he has 
only seconds to make the decision. 

Now, in this case, when the pilot returned to base, the 
FAA inspector—who, by the way, was riding his first check 
ride on a Boeing 707— 

Q. You mean he was along checking on the pilot’s 
operation of the jetliner? 

A. —-the FAA inspector caused the company to ground 
the pilot, and said he needed retraining in these procedures. 
Now, this in itself is not so serious. We intervened and the 
company intervened, and the man was returned to schedule 
after some time. 

The thing that is serious is to give this pilot, and other 
pilots in similar circumstances, the impression that they 
shouldn’t use their judgment in these matters because, had 
he followed the book, he probably would have destroyed the 
whole load of passengers. 

Q. Why do you take issue with General Quesada’s state- 
ment that the pilots’ failure to follow proper procedures ap- 
parently caused two of the bad crashes late in 1959—one at 
Charlottesville, Va., and one at Williamsport, Pa.? 

A. Well, first we take issue with the manner in which 
it’s stated by the Administrator. This shocked the pilots of 
the country. This is one of the most irresponsible abuses of 
public office I can remember. The Civil Aeronautics Board 
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is charged with the statutory responsibility under the Fed- 
eral Aviation Act of investigating accidents and announcing 
the probable cause. The Administrator is bound by the same 
law. 

Q. Doesn’t the FAA participate in the accident investi- 
gation? 

A. No more than we do. I mean, we investigate all of 
these accidents ourselves and we have for 30 years, and we 
have investigated these two. But, while the investigation is 
in progress—and these investigations have not been com- 
pleted—-we’re not speculating in the public press as to the 
cause. 

And for the Administrator to publicly speculate on the 
cause of these accidents before the Board has made an an- 
nouncement is the worst type of irresponsibility, and we 
consider it a smear on pilots, generally, and on the dead 
pilots here, particularly. Now, we’re investigating these ac- 
cidents and, in due course, the investigation will be com- 
pleted and the results announced. I don’t think the results 
are going to be what the Administrator said, and, even if 
they were, his public statement gives an entirely erroneous 
impression of the facts. 

Q. Why do you say that? 

A. Our investigation doesn’t show this. and, of course, 
if there were any errors by anyone it is obvious they weren’t 
deliberate, and the important thing is to detemine the 
reason. 

Q. One of the Air Line Pilots Association members is 
quoted here in Washington as saying that there is a pos- 
sobility that, at Charlottesville, the pilot got a false radio 
signal from the landing aid there— 

A. There is this possibility. There are a number of pos- 
sibilities being investigated in these accidents, and I don’t 
want to speculate on what might have caused it until our 
investigation is complete. But we've been trying to get 
something done to improve aviation facilities, and Williams- 
port and Charlottesville are excellent demonstrations of 
what we’re talking about. 

Q. What do you mean by that? 

A. The terminal-area facilities at Williamsport are of 
about the 1938 vintage. They had a loop range, which has 
many inadequacies. This type has been obsolete for about 
20 years, and it is seven miles from the field. These are the 
total instrument-approach facilities, despite the fact that, 
as I understand it, three airlines have been certificated to 
service Williamsport. 

Charlottesville has only a radio beacon, and this type 
of facility, of course, has many inadequacies as a terminal- 
area navigation facility. 

Lag In Flying Aids 

Q. Didn’t the pilots know what the landing aids were 
like at those two airports? 

A. Yes, but it places a very difficult burden on the pilot, 
and this gets back to the point we’ve been trying to make: 
The pilots—and, of course, the aviation industry—are com- 
pletely dependent on the Government to provide them the 
tools with which to do their job. We’re unique among in- 
dustries in this regard. The airways system, the airport 
facilities, the approach facilities, the standards to which the 
aircraft itself is built, the regulations under which it’s op- 
erated—these are all functions of the Federal Government 
and the aviation industry. 

Now there are deficiencies, and the system hasn’t been 
kept up with the development of the airplane and hasn't 
for some years now. The airways system, the airports and 
their facilities, the whole terminal-area system has fallen 
far behind the development of the size, speed and complex- 
ity of aircraft and the increased density of traffic. But the 
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only place we can go to get these deficiencies remedied 
to the Government. 

Q. In situations where pilots do feel there are deficie: - 
cies, such as at Williamsport and Charlottesville, can the 
refuse to go into those airports? In fact, don’t they owe th 
to their passengers? 

A. Yes, I think it’s one of the responsibilities—a prin » 
responsibility of the pilot to try and do something about tl 
deficiencies, and this is what we’re trying to do at the pre - 
ent time. Now, we've got in this country 569 airports in: 
which airline service has been certificated. We’ve only g: 
modern instrument-landing facilities at 185 of these ai 
ports. About 300 of them don’t even have control towe1 

London Airport alone has four instrument-landing sy - 
tems on the one airport, with four approach-light system 
We have only, I think, two airports in the United States 
that have instrument-landing capability in two directions 
and approach lights in two directions. 

Q. What are those two? 

A. I think Idlewild and Newark. So it demonstrates ho 
far we are behind in facilities. We’re way behind Londoi, 
Brussels and Montreal. Even Gander, Newfoundland, I be- 
lieve, has instrument-approach capabilitv in two directions. 
We’re way behind in this country. 

We need a crash program to catch these facilities up to 
the airplanes. 


"Not Enough" U. S. Funds 

Q. Do you think the Federal Government appropria- 
tions of around 150 million dollars for the current fiscal 
year are enough to modernize airway facilities? 

A. I think we have to look at it in perspective. We had 
about seven or eight years when there were virtually no ap- 
propriations for these facilities, and this was a period dur- 
ing which we were having the most rapid increase in density 
of air traffic and complexities in size and speed of aircraft 
in the history of aviation. And this, of course, has by no 
means stopped. We had a tremendous increase last year 
again. 

So, while the appropriations of this year may seem quite 
sizable, when you view them over the last 10 years it’s not 
enough. 

Q. We need to move faster now? 

A. Yes, much faster, or we’re just going to keep on fall- 
ing behind. 

Q. You have said that, despite the recent rash of crashes, 
air travel is a very safe means of getting around. Do you 
think it will continue to be safe? 

A. Yes, I want to make it very clear that we think ai 
transportation is a good, safe way to travel, an efficient wa 
to travel, and you’re better off flying on the airline than you 
are driving your car to and from the airport. 

Our position is simply this: that it’s the responsibility « 
the pilot, along with others, to keep it that way, and w: 
can only keep it that way by constant planning, by beir 
critical, pointing out deficiencies, remedying deficiencies an 
insisting on high standards; that it’s potentially a hazarc - 
ous business and it’s kept safe by exercising the highe 
possible degree of care and keeping the planning and tl : 
facilities ahead of the industry so that you do maintain you 
safety record. 

Because the Government has the responsibility to pr 
vide the facilities, the “tools” with which to work, tl 
standards and regulations, when these are deficient we mu 
take our case to the responsible agencies, the Congress, an 
if necessary, the public. This is one of our prime respo 
sibilities. 


But it’s a good, safe way to travel—and we intend > 


keep it that way. &> 
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2ilot's RX For 


By 
Brian Power-Waters 
Capt., MOH 


“What! Jump out of an airplane?” 
id my copilot as we flew our airliner 
» Boston, “Not on your life.” 

As we winged toward our destina- 
ion there appeared below a small tri- 
ngular-shaped airport, the Sport Para- 
huting Center of America, Orange 
ounty. 

“Well. you might think I’m crazy.” 

replied. “but when I get back from 
is trip I intend to visit that airport 
nd make a jump.” 

Being in the air wasn’t a new thrill 
o me since I have been flying for many 
ears, but to be in the air without an 
rplane, that was an experience I had 
o have. 

The next day I landed my own pri- 
ite plane at Orange, Massachusetts. 
ind eagerly entered their operations 
yuilding. 

“Any chance of making a jump to- 
lay?” 

“Sure thing,” was the reply, “We'll 
ave you jumping in less than four 
ours. 

Parachutes Incorporated, is the name 
f the school. It’s run by four young 
1en who sincerely believe that sport 
arachuting will some day be as popu- 
ir as skiing. 

After filling out the necessary papers 
nd showing my current FAA medical 
‘rtificate I was issued a helmet, jump 
ots and coveralls. Ground school was 
iught by Lou Sanborn, one of the 

ree licensed parachute instructors in 

is country. Lou is also the high scorer 

x America in the most recent inter- 
itional parachuting competition, held 

Yugoslavia. 

The theory of parachuting was ex- 
lained, and we learned that on our 
rst jump we would use the static line. 
his consists of an eight foot line at- 
iched to the plane and the chute so 
lat its opening would be automatic. 
he class was comprised mostly of col- 
ge boys from the nearby schools, al- 
\ough jumping is not reserved for the 
oung only. Many doctors, lawyers, and 
xecutives have made jumps at Orange. 

Only a short time ago, a man of 63 
nade his first parachute jump. 

After theory class we all followed 
ou to a large sandy area behind the 
lassroom. Here we were to learn a 
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used to carry the chutists to their jump area. In his story, Capt. Power-Waters 
relates the emotions and excitement of his first parachute jump. 


very important part of jumping called 
PLF—parachute landing falls. 

Lou showed us the three main types 
of falls. The feet must always be to- 
gether, with the knees slightly bent. As 
the feet hit they should be cocked at a 
45-degree angle which assures a safe 
fall. Ground contact starts with the 
balls of the feet, then the ankles, thighs 
and hips. With the elbows tucked in 
tight in front of you, the last point of 
contact is the back. As the back touches 
the ground the legs are rotated in the 
opposite direction. Because of the sim- 
ilarity of movement to that of skiing, 
I had little trouble in mastering it. 

Next PLFs were practiced off a 4 
foot oil drum. When this phase was 
completed the class was led to a con- 
crete pavement where more falls were 
practiced. As we were all rolling on the 
concrete the drop plane cut its engine 
overhead and out came a jumper with 
his chute blossoming behind him. I 
began to wonder if I would have the 
nerve to jump. 

After completing the required PLFs, 
I headed for the parachute rooms to 


be fitted out. The main chute has a 
28-foot diameter, and it is worn on the 
back. The reserve, or chest chute, has 
a 24-foot canopy which is adequate for 
a safe landing. 

Lou checked my harness and snugged 
up all the straps. We went to a hangar 
next to practice steering the chute. An 
exact replica of the risers used on a 
chute was lowered from the ceiling, 
and I was promptly hooked to it. 

“Take him up,’ Lou shouted, and 
his assistant pulled a cable which lifted 
me off the ground about two feet. Here 
I swung freely from the rafters. 

I was taught how to stop oscillations, 
and the proper way of pulling on the 
toggles, which are used to control di- 
rection. The chutes used at the school 
are mainly Telsan Tyros. Two large 
pie-shaped pieces called gores are com- 
pletely cut from the chute. A toggle is 
attached to each side of the missing 
gores. Oscillation is also greatly reduced 
by allowing air to spill through the 
open gores. 

Next to the last phase of the ground 
instruction was now completed, and all 
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that remained was the practice exits 
from the plane on the ground. The 
planes used are 4-passenger types with 
the door and right seat removed. | 
was to occupy the station to the right 
of the pilot facing rearward. I sat on 
the floor next to the open door, and 
jump master Sanford occupied the rear 
seat facing me. Here he could get a 
good view of the jumper and ground. 

The time was getting near and at 
this point I was getting a little anxious. 
Lou instructed me in exits and the 
verbal signal that I would hear 

“The first signal you'll hear is when 
I tell the pilot to cut. He will then 
retard the throttle. Next I will tell you 
to stand by. Now is the time when you 
swing your feet out onto the step. Place 
your left hand on the wing strut and 
the right hand on the door jamb. At 
the appropriate time I'll say ‘Jump’ and 
pat you on the back. There’s nothing 
to it.” 

Lou has made over 400 jumps and 
to him it was as easy as stirring his 
coffee. To me it was a very serious 
undertaking. 

The school teaches a very unique 
way of stabilized falling. This was also 
practiced on the ground. As you push 
off for your jump the feet should spring 
out behind you. Your back should be 
arched similar to a swan dive. The 
arms, palms of hands facing forward 
are swept back in a delta fashion. The 
legs are spread and kept stiff. You 
head should be facing upwards always 
watching the strut on the plane that 
you have just left. As you push off 
and assume the double delta position 
you count in thousands from 1 to 6. 
If by this time the main canopy isn't 
open its time to use the reserve 

Jacques Istel, the President of the 
Corporation, introduced the stabilized 
method of sky diving to this country, 
and it has proven very favorable. In 
six months the school has put through 
150 first-time students, with a total of 
over 2,100 jumps. I inquired as to the 
number of students who refused to 
jump, and was astonished to find it 
less than | per cent. Another and far 
more important point to me at this 
time was the few people injured. Only 
six simple fractures since the opening 
of the Center. 

Lou gave my equipment a last check 
and told me to take my position in the 
ship. The pilot was already aboard and 
as the engine came to life Lou squeezed 
into the rear seat. I hoped it would be 
a quick trip before I lost my nerve. 
Many times before I had left the 
ground in a plane, but this would be 
the first time I wouldn't land with it. 
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As the plane gained altitude the pic- 
turesque New England countryside slid 
by below. Without the protection of a 
door the cold prop blast hit me, while 
beneath my clothing I began to feel 
warm. Lou gave the pilot headings to 
fly, and as we leveled out at 2,500 feet 
he reached in a seat pocket and tossed 
out a long yellow crepe paper marker. 
This was used to figure the wind drift 
so that the jumper would land near the 
target and not in the trees. As we 
turned around to start back on the 
jump run I could see the marker float- 
ing earthward and very nearly on the 
target. Lou had calculated the drift 
almost perfectly. Now nothing re- 
mained but to place me over the same 
spot as the marker. I tried my best to 
be nonchalant, but I don’t believe I 
hid my feelings from Lou. It looked 
like an extra long 2,500 feet down to 
that tiny white cross in the center of 
the field. 


Lou shouted to the pilot “Cut! stand 


by! 


The roar of the engine ceased. My 
time of decision was rapidly approach- 
ing. As I swung my legs onto the step 
the full blast of the cold air knifed 
into them. I began to wonder if maybe 
my copilot had been right. However, 
there are some challenges in life that 
have to be fulfilled. My wife says I try 
to complete too many missions—per- 
haps she’s right. But bailing out is 
something I wanted to do for many 
vears. In a few short moments I would 
complete one more of my goals. 

The time was shortening. Will I have 
the courage or won’t I? There was no 
more time to think. Lou gave me the 
final signal. 

“Good jump!” and with a pat on the 
back I was out of the ship and into 
the cold slip stream. All that was keep- 
ing me from gravity was a small 2x4 
plank. I looked down at the ground 
and wondered why in the world any- 
one would want to leave the safety of 
a plane, and pay to do so! It’s an en- 
tirely different story leaving a disabled 
plane, but this one was working fine. 
[ thought of the low percentage of 
jumpers who failed to jump and I did 
not want myself in that category. I 
knew if I hesitated much longer I might 
not go. I pushed away from the strut 
and kicked back with my feet. I was 
a free falling body. 

The rush of the slip stream stopped 
as I became like a falling ball. I stiff- 
ened my arms and legs and arched my 
back. Just as I was about to wonder 
if the chute would open I came to an 
abrupt halt. As I looked up there she 


was! the most beautiful piece of orang 
and white nylon that I had ever seer 
I checked the chute to see that it ha: 
inflated properly and that none of th 
gores had been ripped. It was then 

remembered that I had completel 
forgotten about counting off the sec 
onds. Lou had jumped me in a goo 
spot and I could see that I was driftin: 
towards the target area. It is quit 
a thrill to be suspended in midair b 
just a few nylon straps and cloth. Th: 
silence was broken by the ground crew 
men shouting directions to me throug! 
a PA system. 

“Jumper in the air, turn left, tur: 
left!” 

I reached up and pulled the left tog 
gle down until I received my next in 
struction. 

“Hold it where you are.” 

It was a good feeling to know tha 
schooling doesn’t end with the jump 
and that there’s a man on the ground 
to give you instructions. I began to ex 
periment with the turn toggles myself, 
and since I heard no comments from 
the ground instructor I thought I must 
be doing all right. What a wonderful 
feeling it is floating on air. I was glad 
that I had jumped and was already 
planning my next one. The countryside 
was beautiful, no instruments to watch. 
no windshield and a panoramic 360- 
degree view. My thoughts were sud- 
denly interrupted. 

“Turn right, right turn. You're doing 
fine.” I gave the right toggle a pull 
and the chute responded gracefully. 

I estimated that I was down to about 
400 feet, and the target which up unti! 
this time was right on track, slow] 
started to move away from me. 

“Turn right’ Turn right! Face the 
wind. Keep your feet together.” 

I had already passed the target and 
most assuredly would not land right on 
the spot. About 100 feet from the 
ground a gust came up and started m« 
oscillating. The joy of floating was soo1 
to end and I had to remember what 
Lou had taught me. Grab the risers 
look to the horizon, and wham ‘grounc 
contact.’ I hit like a tub of cement 
I forgot most of the things I was sup- 
posed to do. All that really matterec 
was the fact that I was down safelh 
with no broken bones. 

I got up as quickly as possible anc 
ran around the edge of the chute t 
prevent it from filling with air. 

To say that I was proud of mysel 
was putting it mildly. I had made 
jump—one more joy of living com 


pleted! => 
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Cost Cited As Stumbling Block In Development of Air Cargo 


Air Cargo increased in 1959; forecast 
r five billion cargo ton-miles by 1965. 

ototype all-cargo turbine aircraft are 

‘ing tested and U. S. carriers are con- 
‘ting present piston craft to cargo 
e. Experts claim the industry is on the 

reshold of a major breakthrough in 

r deliveries—yet progress is slow. 

umbling block: Cost. 

Industry spokesmen are generally op- 
mistic about the future capacity of air 
cargo, but cite the prohibitive costs of 
\itial investment and operation. The 
AA believes encouragement from the 
Federal government for the design and 
production of a _turbine-engined, all 
cargo plane would cut the present “pro- 
hibitive” air cargo cost down to 10-12c 
er ton-mile. 

Speaking before a sales executives 
lub, E. D. Johnson, president of Gen- 
ral Dynamics stated: “Today you can 
ell a jet transport to anybody you can 
vive the money to buy it.” 


SPECIAL NOTICE! 


The annual Eastern Regional: 
meeting of the Institute of Naviga-: 
tion will be held on April 21, 1960,: 
at the Key Bridge Marriott Motor: 
Hotel in Washington, D. C. It will: 
be an all-day meeting with sessions: 
on Air and Marine Navigation under 
the general heading of terminal Area: 
Navigation. 


In an effort to remove this major 
stumbling block, the Senate Aviation 
Subcommittee has begun hearings on a 
bill (S. 2774) introduced by Sen. A. S. 
(Mike) Monroney (D-Okla.) to give 
authority to the CAB to guarantee loans 
for the purchase of all-cargo planes. 
The bill, as drafted, would authorize 
loans up to $75 million for each air- 
line. Loan guarantees could run for as 
long as 10 years and would cover 90 
per cent of the declining balance owed. 
General support for the bill is evident 
in facets of the Aircraft industry. 

Governmental support for adoption 
of such a bill was evidenced in the testi- 
mony of Perkins McGuire, Assistant 
Secretary of Defense for supply and 
logistics before the Senate Committee. 

He said that without legislation de- 
signed to help civil carriers build an all 
cargo plane now, the Department of 
Defense will have to go ahead on its 
own subsidize design and development 
of a military cargo plane. 

Testimony from both industry and 
government was given before the sen- 
ate subcommittee. Concensus of Opin- 
ion: The bill was met with mixed ap- 
proval. The center of resistance was to 
the method, a government supervised 
program. The objective — development 
of an ail-cargo aircraft, was lauded 
unanimously by all segments. (The Sen- 
ate hearings on the Air Cargo bill were 
completed Feb. 18 and the bill for- 
warded to the full committee. ) 


However, planning and design for an 
all-cargo transport is advancing stead- 


ily. The goal is a workhorse aircraft 
capable of flying 3.500 nautical miles 
with a 40,000 pound pay-load at 400 
to 500 knots. Any plane designed, 
should be capable of taking off from 
5,000-ft. runways with a full load. 

The forecasted market for air-cargo 
carried by turbine aircraft is one of 
immense potential expansion. Econo- 
mists look for a total of 400 all-cargo 
(converted and new) air freighters in 
1960 and 1,000 turbine powered cargo 
aircraft on order by 1975. 

Air cargo revenues which totaled 
$150 million in °59 expected to reach 
$4 billion by 1975, to account for 50 
per cent of total airline revenues. R. W. 
Prescott, Flying Tiger president, looks 
for a 7-10 fold increase in air freight 
by 1965 and approximately 40 per cent 
by 1975. 

At the present time, no U. S. aircraft 
manufacturer has an all-new turbine 
powered cargo plane on the market. 
Canadair, Canadian subsidiary of Gen- 
eral Dynamics, is now taking orders for 
their turbine-powered CL-44 which 
they say carries a payload for 4 cents 
a ton-mile (shown on the cover). Pri- 
mary reports, however, indicate sales 
are lagging and fall short of the com- 
pany’s expectations. 

According to E. D. Johnson, the in- 
dustry’s lack of enthusiasm shows that 
they will have to undergo a period of 
education and maturation on the sub- 
ject of air cargo, and that if progress 
is to be made, a good many attitudes 
are going to have to change. 


Jnited Orders 20 Caravelles For Short- Range Jet fies 


In a move to provide . short-range 
re jet flights, United Airlines has or- 
red twenty Caravelles at a cost of $65 
illion. UAL will place the Caravelle 
scheduled service in 1961. Deliveries 
ill begin in the spring of that year 
nd the final plane will be received in 
aunuary of 1962. The aircraft is de- 
gned to carry 60 or more passengers, 
aggage and three tons of cargo. The 
aravelle will cruise at 500 m.p.h., 
iaintaining sea level atmosphere to an 
Ititude of 20,600 ft. 


e¢?¢¢ 
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Survey Shows Airports Boost Reality Values 


There has been a generally prevalent 
feeling in the past that airports deflate 
property values. Some citizen anti-noise 
groups in some areas have played 
strangely upon the fears generated by 
this misapprehension. 

Now comes a survey which indicates 
that airports have a quite contrary 
effect: They actually boost reality 
values. The authority: The Chamber 
of Commerce of the Borough of 
Queens, New York City. 

The Chamber has compiled facts 
which it hopes “will completely lay to 
rest any idea that the airports have had 
a depressing effect on real estate 
values.” 

The comprehensive survey of real 
estate and business conditions in areas 
near Idlewild and La Guardia Air- 
ports, both located in the Borough of 
Queens, showed that real estate in the 
vicinity of the airports has enjoyed a 
boom in recent years. 

The banks and real estate firms sur- 
veyed by the Chamber unanimously 
agreed that the airports do not ad- 
versely affect real estate. 

The Chamber pointed out that in the 
Idlewild area a lot that could have 
been purchased in 1949 for $400 to 
$450 today would cost between two and 
three thousand dollars. It also noted 


that homes in the airport fringe areas 
now cost from $20,000 to $25.000 and 
that “private and public building proj- 
ects continue to spring up like mush- 
rooms around the airports.” 

Realtors and banks quizzed by the 
Chamber estimated that 6,000 units are 
under construction near International 
Airport at Idlewild. “Obviously,” the 
Chamber comments, “private builders 
would not take such a risk unless they 
could sell these homes within a rea- 
sonable time and state they have no 
more buyer resistance in these areas 
than they do in other sections of the 
Sorough.” 

The study showed that “persons liv- 
ing in the vicinity of Idlewild on the 
whole are rarely disturbed by any noise 
element since the runways are so con- 
structed that the planes take off over 
the ocean.” 

Ira H. president of the 
Queens Chamber of Commerce, ex- 
plained that the Chamber made _ the 
study because it was concerned with 
charges that property values in some 
areas were dwindling because potential 
buyers had come to realize that they 
were doomed to sleepless nights if they 
lived in the flight paths of planes ap- 
proaching and departing International 
Airport (Idlewild) and La Guardia. 
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AGE) 


| A. T. SALVESEN 
Agency, Inc. 


CHICAGO MIDWAY AIRPORT 





ILLINOIS MID-CONTINENT 
Life Insurance Company 


Dividends Declared on: 
CHARTER CONTRACTS 
2nd Year — 13.9%* 


THIS VARIES FRACTIONALLY HIGHER OR LOWER DEPENDING UPON 


| ESTATE PLANNING & INSURANCE INVESTMENTS 


POrtsmouth 
7-6838 


4848 W. 63rd St. 














HAVE YOU PLANNED YOUR ESTATE? 
Co-ordinated ALL Your Assets? 


The facilities of our office and of the Massachusetts Mutual Life Insurance Company 
are available to help you leave a Planned Estate. 


SERVING AIR LINE PILOTS SINCE 1937 


Have a Current Will? 








POrtsmouth 7-6838 
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ESTATE PLANNING & GENERAL INSURANCE 
CHICAGO MIDWAY AIRPORT 


4848 W. 63rd St., Chicago 338, Ill. 





AIRMAN £23, 


UNEQUALLED DESIGN SINCE 1954 


Special 
Notice! 


The AIRMAN has 
never contained 
Strontium 90 or 
any other harmful 
substance. 


e Highest quality at a 
surprisingly low cost. 





e Notwithstanding tightly 
sealed waterproofed 
case, the AIRMAN is 
‘“‘pressure-proof.”’ Won't 
explode, fog or cloud at 
high altitudes. 








Dual purpose 23 jewel wrist watch 
with simultaneous measurement of 
Greenwich Mean Time and local 
time. Designed for aircraft pilots 
and navigators, this fully guaranteed 
anti-magnetic 24 hour watch of 
highest precision is automatically 
selfwinding. Heavy stainless steel, 
rustproof case featuring highly 
legible luminous figures and hands. 
Sweep second hand can be set 
accurately to tone signal. 


$96.80 to ALPA members 


$121.00 to non members 
(Prices ue and include Federal Excise Tax 


OTHER FEATURES — Unbreakable main spring 
Shockproof - Incabloc - Waterproof - Automatic calendar 
Swiss movement- One year guarantee 
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Mail to Exclusive U.S. Distributor: 
Precision Imports 2116 F Street, N. W., 
Washington 7, D.C. 
I am enclosing $ 
(no CODs) 

Send to: 


Address 


in check or money order. 


City Zone State 
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Mr. Genet indicated that the survey 
oves these charges are unsubstanti- 
ed. 

“The Chamber releases this survey,” 
(r. Genet said, “because of its strong 
mviction that the appraisal of this 
oblem by the citizens and the business 
terests in Queens should be based on 
ird fact, carefully investigated in the 
terests of all concerned. 

“We stated in the past and we re- 
‘at that the aviation industry must 
ake a continuing and productive ef- 
rt to control the noise problem as 
uch as it is humanly possible to do 
nd we have congratulated them in the 
ist for the voluntary noise abatement 
eps they have taken.” 


Capt. Gerber Cited by ALDA 

R. C. Gerber (PAA) Chairman of 
\LPA Council 36. has been voted 
onorary membership in the Air Line 
|)ispatchers Assoc. International, ac- 
cording to Bob Commerce, President. 
(he membership was extended to 
Gerber, according to Commerce, for his 
exemplary spirit, co-operation and un- 
derstanding.” 





ASA To Purchase Jets 


Alaska Airlines has announced plans 
purchase turbine transports for their 
jor routes sometime early in 1961. 
vecial emphasis will be placed on 
rbine aircraft for the Seattle-Fair- 
inks run. The Line presently flies DC- 
: transports. 


oeing Moves To Buy Vertol 
[he board of directors of Boeing 
rplane Company and of Vertol Air- 
ift Corporation, have jointly an- 
uunced approval of a plan for the 
quisition of Vertol by Boeing. The 
quisition will become effective March 

if it is approved by the required 
reentage of shareholders and after 
her requirements are met. 


JAL Jets To Honolulu 

United Air Lines initiated regular 
t service to Honolulu on March 14. 
he flights are by DC-8 jetliner powered 
y JT4A engines. By June, UAL ex- 
cts to be operating 25 roundtrip 
ights a week between the mainland 
nd Hawaii. 
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As Others See It 


Excerpts from Comments in 
The News of Interest to Pilots 


Editorial: By Dallas E. Wood appearing 
in Palo Alto, Calif. Times. 

Appreciating the menace to safety 
that drunken persons can mean on air- 
plane flights, the Federal Aviation 
Agency has decided to prohibit pas- 
sengers from drinking liquor they bring 
aboard. A fine up to $1,000 will be 
assessed against violators. The new reg- 
ulation also will forbid stewardesses to 
serve drinks to anyone who “appears 
to be intoxicated.” 

It would have been far better if the 
FAA had gone all the way by abolish- 
ing all liquor service from the air- 
planes, as the organized pilots and 
stewardesses often have recommended. 

The most dangerous drunks in any 
group are the belligerents. And noth- 
ing arouses a belligerent drunk to the 
fighting state quite so much as any 
suggestion that he is drunk. The stew- 
ardess who refuses to serve a drink 
because in her judgment the passenger 
is drunk already, thus places herself— 
and all aboard—in a dangerous posi- 
tion. 

But even though no drink may be 
provided for the person who appears 
to be drunk, anyone close to the edge 
of intoxication needs but one more to 
get him into that state. 

The FAA says that studies showed 
no facts to support the contention 
that serving alcoholic beverages to pas- 
sengers constituted a safety hazard.” 
These “facts,” however, have been 
provided in abundance by incidents 
cited by the protesting pilots and stew- 
ardesses—the people in best position 
to know. 


“ce 


From the column My Day: By Eleanor 
Roosevelt, appearing in Schenectady, 
N.Y. Union-Star. 

I was heartened by what seems to be 
a move in the right direction when I 
read that the air line pilots are urging 
Congress to enforce more safety protec- 
tion for air travelers. There have been 
so many tragic accidents in recent 
weeks that it would seem imperative to 
take every precaution possible. 

If there is a lag in preparing air- 
ports for landings of the big jet air- 
liners as well as the big propeller- 
driven planes, such delays should be 
remedied promptly or those airports 





should be closed down until they are 
ready. 

The air pilots group believes that fly- 
ing is both safe and comfortable as a 
means of transportation, and the group 
maintains that recommendations that 
have been made in the past to make 
air travel safer have not been carried 
out. And since the pilots themselves 
have made some of the proposals it is 
natural that they should ask for consid- 
eration. After all, they fly the planes 
and almost inevitably if there is a crash 
the pilots are killed. 

I have been flying since the very 
earliest day and I have seen great im- 
provements. But I feel very strongly 
that we should constantly guard against 
negligence and that every precaution 
must be taken and also that recommen- 
dations for greater safety should never 
be ignored. 


Editorial: Appearing in The Stillwater, 
Minn., Gazette. 

Fatal accidents to passengers on 
scheduled plane flights were morc 
numerous in 1959 than ever before. 
This though the year witnessed a major 
effort to reduce the number of air acci- 
dents. 

The precise reasons for this are hard 
to pin down. The Civil Aeronautics 
Board has given a strong hint, how- 
ever, in its conclusion that use of 
known safety devices and procedures 
could have prevented some of the fatal 
accidents. The Air Line Pilots Associa- 
tion goes along with this conclusion. 

The safety experts have been notably 
busy, in recent years, figuring out ways 
to make flying safer. They have made 
great progress. Much of what they have 
recommended has been put into prac- 
tice. Yet there has been a lag, not sur- 
prisingly, between safety recommenda- 
tions and safety practices. 

It is not surprising, but this does not 
alter the fact that the lag must be re- 
duced if the United States is to keep 
abreast of its growing air traffic. The 
growth is very rapid because the num- 
ber and speed of aircraft are increasing 
at the same time. Efforts to improve 
air traffic control must be stepved up 
all along the line from Washington 
down to the smallest airfield. Seeing to 
it that known safety devices and pro- 
cedures are put into practice every- 
where is a vital step. 


Pace 29 








(While the following letter was nol 
addressed to the Air Line Pitot, a 
copy was sent to the Association and 
is being reprinted at the author’s re- 
quest due to the failure of the publica- 
tion to which it was originally sent lo 


do so.) 


In regard to your article on Mr. Quesada, 
FAA and Air Safety, appearing in the Jan- 
uary 18 issue of Time Magazine, we feel 
some of the statements made should be an- 
swered. We are not a group of rabid union 
leaders, but consider ourselves as_ typical, 
responsible air line pilots. 

The first requirement for our job is a 
love of flying. A pilot could not long stand 
the strain of being an air line pilot without 
it. We have a great deal of interest in avia- 
tion and the air line industry. Our greatest 
goal and desire is SAFETY in air line fly- 
ing. 

During Mr. Quesada’s year in office, he 
has received more publicity and had _ his 
picture taken more times than all of the 
other Administrators in the history of avia- 
tion. We do not quarrel with the General's 
desire or perhaps need for publicity; how- 
ever, the question does arise . how does 
this achieve safety? We believe the Gen- 
eral’s one-sided press is not only doing the 
pilots a great injustice, but also doing un- 
deserved, irreparable harm to our companies 
and the industry as a whole. 

As Mr. Quesada’s job is improving air 
safety, why did you not ask him why he 
has threatened to prosecute the pilots if 
they report near-misses with other aircraft? 
Before Mr. Quesada took over, we kept a 
record of these incidents. We knew how 
great the hazard was and how best to fight 
the problem. Perhaps his attitude on this 
problem has misled the Nation’s press, and 
perhaps Congress, into believing he has 
solved this hazard. The pilots know this is 
not air safety. 

You state there has been a stubborn cam- 
paign by top brass of the Air Line Pilots 
Association against efforts of the FAA. We 
have noted no such campaign by our leaders 
as of this writing. 

You speak of the “slip-shod maintenanc: 
and flying procedures that have bedeviled 
the airlines for years.” Someone should 
notify the General that the maintenance 
and flying procedures used by the air lines 
and the pilots are set up by the compani 
and then must be approved by the FAA 
(CAA). I fail to comprehend the statement 
that General Quesada aims to “tighten civil- 
ian air safety practices and bring them up 
to military standards.” The day the Nation’s 
air lines’ safety record deteriorates to the 
level of the military, the air line pilots will 
desert the airplane flight deck and apply 
for positions with the Nation’s bus lines 
The facts are that most of the air line pilots 
are former military pilots. After careful 
screening and testing, the air lines pick onl, 
the best of these former military pilots and 
train them for the position of co-pilot. Aft- 
er a long apprenticeship and constant check- 
ing and testing, the copilot works himself 
up to the position of air line captain. In 
other words, the air lines take the best of tix 
military pilots and give them a post-gradu- 
ate course. 
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Your article implies that the FAA In- 
spectors are better pilots than the Nation’s 
professional air line pilots. We have long 
favored competent FAA Inspectors. We 
shall all look forward to our next flight test 
to observe first hand the newly acquired 
talents of these Inspectors. In the past, they 
have refused to demonstrate for us the 
maneuvers they desired us to perform. 

You state that Mr. Quesada “forbids 
passengers to drink liquor in flight unless 
it is served by a member of the crew.” 
This is quite creditable of the General, but 
we suggest that if he has as great a desire 
for air safety as the pilots, he will honor 
the pilots’ long standing request that no 
drinking be allowed on our aircraft. 

You also state that after an airliner broke 
up in a thunderstorm and killed 31 people, 
General Quesada ordered radar installed on 
the passenger planes, as this probably would 
have prevented the accident. Why didn’t you 
state that the air line pilots were requesting 
that radar be installed on our planes before 
the 31 people were killed. We still do not 
have radar on all of our planes. 


You mentioned an isolated case of a pilct 
who did not use a check list—for this he was 
fined $1,000. You did not mention a re- 
cent accident which did extensive damage 
to a brand new airliner and endangered the 
lives of the passengers and crews. The air- 
craft landed at night within the runway 
boundary lights, but the lights had been 
set back a distance in front of the edge of 
the runway. When the gear hit the raised 
edge of the runway, the gear broke off. 
The only thing the pilot has to guide him 
at night is the location of these lights. The 
location of these lights is the responsibility 
of employees of Mr. Quesada’s own FAA. 
The pilots did not expect to hear Mr. 
Quesada say “I now fine the FAA $1,000.” 
nor did we expect the FAA to apologize 
to the airlines for the damage to its multi- 
million dollar plane; nor did we expect an 
apology to the passengers and crew for en- 
dangering their lives. But certainly, no fair- 
minded person would have expected the 
FAA to order this pilot to take a flight test 

yet this is exactly what the FAA did. 


Perhaps this gives us a clue to one of 
the faults of the air line industry. Mr. 
Quesada, with his FAA, is the closest thing 
to an absolute dictatorship in the United 
States. He has complete power, and is an- 
swerable only to the Congress and the Pres- 
ident. He makes all of the rules; he en- 
forces all of the rules; he is the judge and 
jury. The witnesses in most violations are 
his own employees. Few men are big enough 
to be trusted with such complete power. 
The pilot group has for years been plead- 
ing for an independent air safety board, 
but to no avail. FAA employees operate the 
airports, the control towers, the airway 
traffic control centers, radar, safety inspec- 
tion, etc., etc., .... then, we have the pilots, 
employed by the air lines to fly the air- 
planes. Now, certainly the head of a Federal 
Agency just does not criticize his own 
agency. Perhaps it would not be politically 
expedient to overly criticize the powerful 
companies, but a goat must be found. That 
leaves only the pilot group. The easiest way 
out is to accuse the pilots of incompetence. 
This is an old story to this group of men. 


Personal Opinion From Letters To The Edit: 


Captain's Letter Refutes Fallacies In FAA's Charges Against Pilot 
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we 


It is not solving safety problems any mo 
today than it has in the past. 

The fact is that the pilots have alwa s 
led the fight for air.safety. Many times \ 
have had to fight the CAA (FAA), a: 
sometimes the companies. We are still fig! 
ing with all of our power and resourc: 
We are the men sitting in the forward-mc 
and most vulnerable seat on the airplar 
If General Quesada is successful in convin - 
ing the public, as he apparently has co 
vinced you, that he sits in his Washingt: 
offices fighting for air safety, while we 
in the front seat of the Nation’s airline 
fighting against air safety, then I conteni 
he is the best salesman the world has ev 
known. This is absolutely ridiculous! We 
value our lives as much as anyone else! 

Mr. Quesada says, “You don’t know wl 
is going to fly you, or anything about his 
training, or the airline’s equipment 
nothing.”” We resent this implication. both 
for our company and for the pilot group. 
We have great respect and admiration for 
the man running the air line which em- 
ploys us. He has always insisted on the 
very best equipment available, regardless of 
cost. As for the pilot group, they are the 
most screened, tested, and trained group in 
the world today. A minimum of six times a 
year we take our pilots’ licenses (our job) 
and place them on the line, and we must 
win them back by passing one type of test 
or another. There are other tests and train- 
ing thrown in at various times for good 
measure. How would you like to lay your 
job on the line on the average of once 
every two months? Yet in spite of all of our 
training and testing, Mr. Quesada’s major 
answer to air safety has been additional 
testing and checking of the pilot group. Is 
it any wonder he has failed in achieving 
air safety? 

You say, “he has achieved more results 
than any of his predecessors.” If you are 
referring to air safety, I ask that you exam- 
ine the record. By Mr. Quesada’s own ad- 
mission, the accident rate during his one 
year in office (1959) has been double that 
of the previous year. Keep in mind the 
fact that Mr. Quesada had complete dicta- 
torial powers, the largest budget in history, 
and he squandered much of this money in 
fighting the pilots. Could it be possible 
that the General does not know the wher 
about of the enemy? 

No, the Nation’s air line pilots have no 
desire to quarrel with Mr. Quesada. We 
would much prefer spending our tin 
knowledge and resources fighting for 
safety as we have been doing for thi 
years. In fact, we invite him to join wi 
us in the fight. 

G. M. SHERIDAN, Captain (EAI 


Equality 

The November issue of The Airline Pi! 
published a letter from this corresponde 
in the Flyers’ Forum. The letter was print 
exactly as received by The Airline Pilot fc 
months ago. Following my letter was 
“clarification” signed by the editor. T 
tone and content of this “clarification” ga 
the impression that my lette: had distort 
the facts in regard to the ALPA Consti' 
tion and By-laws. 

Perhaps it is an editorial prerogative 
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ONE pilot must wear emergency oxygen equipment at all times 
while operating above 25,000 feet 
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$25,000.00 


(CASH, TAX FREE) 


Airline Pilot Occupational 
Disability Insurance * 
Non-Cancellable To Age 60 


This insurance will pay a pilot $25,000 cash, tax free, if he is permanently 
prevented from flying for his airline for physical reasons. 
ELIGIBILITY: 


@ if you have been employed more than 2 years, you may join by taking our 


physical examination from your company medical department or FAA ex- 
aminer. 


@ Remember, if you decided not to join when first eligible, you must apply 
before age 36. 


An additional $25,000 coverage is available to supplement the policy above. 





